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Background
During RAN4#102-e meeting, WF [1] on UE demodulation requirement for FR2 HST was approved. In this contribution, we share our views about NR FR2 HST UE demodulation requirements under Bi-directional.
Discussion
Test setup for PDSCH allocation timeline for Bi-directional scenario
For HST FR2 Bi-directional scenario, the only remained issue is the PDSCH allocation timeline, which is agreed to consider the output of RRM discussion. As per RRM agreements, for HST dedicated PC6 UE, there is no any extra delay added for the TCI state switching when there is only one active TCI state. Therefore, the agreement achieved in last meeting should be confirmed and the square brackets should be removed directly.
	8.10.3A	MAC-CE based TCI state switch delay in HST FR2 scenarios
For FR2 power class 6 UE, if the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the symbol m of the first slot that is after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  .Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]; 
-	Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE;
-	TSSB-proc = 2 ms;
-	Trs is time to the first TRS or SSB transmission after the SSB transmission in the definition of Tfirst-SSB is processed by the UE;
-	Trs-proc = 2 ms;
-	TOk = 1, m = 0 if target TCI state is not in the active TCI state list for PDSCH; otherwise TOk = 0, m = 1.
For FR2 power class 6 UE, if the target TCI state is unknown, the same requirement for unknown target TCI state case specified in clause 8.10.3 applies.



For the test setup for PDSCH allocation timeline for Bi-directional scenario, the agreement achieved in last meeting should be confirmed and the square brackets should be removed directly, i.e.
· 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 proc ];
· 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
Simulations
Here we provide the updated simulation results for FR2 HST Bi-directional Scenario B with DPS 1a transmission scheme based on the latest simulation assumption [2].
Table 3-1 Simulation results for FR2 HST Bi-directional Scenario B with DPS 1a transmission scheme
	Case number
	Propagation condition
	SNR @ 70% maximum throughput [dB]

	
	
	Ideal
	Impairment

	1
	HST-DPS-FR2-BI-B
	10.40
	12.90



Proposals
In this contribution, we discuss on demodulation performance for NR UE HST FR2 under Bi-directional scenario. Our observations and proposals are:
1. For the test setup for PDSCH allocation timeline for Bi-directional scenario, the agreement achieved in last meeting should be confirmed and the square brackets should be removed directly, i.e.
· 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 proc ];
· 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
Reference
[bookmark: _Ref70688082][bookmark: _Ref71556113][bookmark: _Ref71535294][bookmark: _Ref79077332][bookmark: _Hlk85028880]R4-2207230, WF on UE demodulation requirement for FR2 HST, RAN4#102-e, Samsung
[bookmark: _Ref100151004]R4-2207231, Simulation assumptions PDSCH requirement, RAN4#102-e, Intel Corporation
