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1. Introduction
In the last RAN4 meeting, the deployment, test scenario, channel model and test scope for demodulation requirements were under discussion. The related agreements were captured in the WF [1].  Regarding the deployment scenario and test scope of PDSCH requirement for multi-Rx reception are made as
	· Requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirement
· Define single requirement for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements, considering Scenario B-1 for requirement

	Parameters
	Description
	Scenario B-1

	Ds
	Inter-RRH distance
	700m

	Dmin
	Distance between rail track and RRH
	150m

	v
	Train velocity
	350km/h

	fd
	Maximum Doppler frequency shift
	9722Hz

	fc
	Carrier frequency
	30GHz

	Drx_panel
	Distance between two UE Rx panels
	0m

	Ds_offset
	Switching transmission point between adjacent RRHs
	100m



· General for PDSCH requirement with multi-Rx reception 
· UE processing assumption for the FFT window
· Encourage companies to evaluate the performance difference with assumption on FFT (single FFT across Rx chains, and separate FFT per RF chain)
· Test setup for PDSCH requirement with multi-Rx reception
· Transmission schemes
· Do not consider single-DCI based multi-TRP scheduling for PDSCH requirement
·  PDSCH resource scheduling for requirements
· Only cover full overlapping
· Layer combination for full overlapping
· 2+2
· PDSCH rate matching in mTRP transmission
· PT-RS allocation does not overlap with PDSCH allocation per TRP
· PDSCH scheduling and Number of DMRS in TDD DL special slot
· PDSCH scheduling in the special DL slot is assumed with 3 DMRS configuration
· Number of SSB and TCI state configuration for each cell
· Maximum 8 SSB and TCI states configuration for each cell is configured
· Number of active TCI tracking
· RAN4 to assume the baseline behaviour for FR2 HST UE under test is to track 2 Active TCI states, one per panel
· TRS periodicity
· RAN4 to choose 10ms TRS periodicity to align with existing FR2 HST requirements
· PDSCH allocation timeline in the UE demod test
· 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
· Applicability rule for PDSCH requirement with simultaneous multi-Rx reception
· Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· [simultaneousReceptionDiffTypeD-r16]
· maxNumberActiveTCI-PerBWP > 1
· Additional UE necessary capabilities should be considered as
· Multi-DCI based multi-TRP transmission 
· Overlapping PDSCHs in time and fully overlapping in frequency and time 
· Other UE capability could be considered if introduced in the RRM session 



In this contribution, the view on remaining issue for PDSCH requirement with multi-Rx reception are provided. Meanwhile, the initial simulation results are provided for alignment purpose
2	Test setup for PDSCH requirement with multi-Rx reception

PDSCH allocation timeline
Regarding the PDSCH allocation timeline, it is related with the number of active TCI states.  As agreed in the last meeting, the baseline behavior for FR2 HST UE under test is to track 2 active TCI states, one per panel, which means that 
· RAN4 to assume the baseline behavior for FR2 HST UE under test is to track 2 Active TCI states, one per panel

since only 1 TCI is activated per panel, similar as DPS scheme 1a in Bi-directional B of Rel-17 FR2 HST, UE can not do pre-tracking for new TCI state, then, additional delay for SSB processing required. In general, the overview period after receiving MAC CE activate TCI switching from the through statistic can be reused as
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro

As agreed, the UE start position (t=0) is the coverage area of the first RRH as following (option1), where the  for the right panel of UE, and   is switching point of left panel of UE,


Figure 1:  PDSCH allocation timeline
Assuming 350km/h UE speed and Ds_offset =100m, the exacting slots for scheduling TCI switching command can be slot#57600n for the right panel and slot#57600n+12698 for the left panel, respectively. 
For left panel, since the SSB transmission period configuration is 80 slots in FR2 HST, then, the closest SSB transmission slots to scheduling TCI switching command using MCS4 should be #57600n+12800.
For the value of TSSB proc  and TTRS pro,  they are 16 slots.
As for TfirstSSB , it is calculated with min(SSB@slot#160n-THARQ-TMAC Proc) as 132, and TTRS pro , it is calculated with min(TRS@slot#(80n+5)- TSSB proc) as 69

Proposal 1: The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be reused 
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
· Scheduling TCI switching command can be slot#57600n for the right panel and slot#57600n+12800for the left panel, 
· THARQ    = 4 (slots),  TMAC Proc = 24 (slots),  TSSB proc=16slots, and TTRS pro =16 (slots)
· TfirstSSB =132 (slots), 
· TfirstTRSafterSSB =69 (slots)


Test applicability for PDSCH requirement with simultaneous multi-Rx reception 
In the last meeting, the test applicability rule for simultaneous multi-Rx reception requirements was under discussion. Based on agreement made in RRM session, new UE capability [simultaneousReceptionFR2HST-r18] to indicate support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE as following
	
Issue 1-2-1: Whether need to define a new or reuse the existing (simultaneousReceptionDiffTypeD-r16) capability for multi-panel simultaneous reception
· Agreement:
· Define a new UE capability [simultaneousReceptionFR2HST-r18] to indicate support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE
· Details can be discussed in Rel-18 feature list discussion. 
· The conclusion from Rel-18 Multi-RX WI could be considered. 



Therefore, the related test applicability rule can be updated as
· Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· [simultaneousReceptionFR2HST -r18]
· maxNumberActiveTCI-PerBWP > 1
· Additional UE necessary capabilities should be considered as
· Multi-DCI based multi-TRP transmission 
· Overlapping PDSCHs in time and fully overlapping in frequency and time 

Proposal 2: The related test applicability rule for PDSCH requirement with multi-Rx reception  can be updated as
· Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· [simultaneousReceptionFR2HST -r18]
· maxNumberActiveTCI-PerBWP > 1
· Additional UE necessary capabilities should be considered as
· Multi-DCI based multi-TRP transmission 
· Overlapping PDSCHs in time and fully overlapping in frequency and time 




3	Simulation results 
In this section, the initial simulation results are provided based on initial simulation assumption in the last meeting.
Initial ideal results for multi-Rx reception with different scenarios 

	Scenario 
	Antenna configuration per each TRP and panel
	Doppler Frequency
	BW
	Layer 
	Rx Panel
	(MCS)
	SNR (70%)

	Scenario B-1
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Left
	MCS 17
	13.65

	
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Right
	MCS 17
	13.7

	
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Left
	MCS 17
	

	
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Right
	MCS 13
	

	
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Left
	MCS 17
	

	
	2x2 TDD
	9722Hz
	200MHz
	2+2
	Right
	MCS 19
	



4	Conclusion
In this contribution, the view on remaining issue of test setup for FR2 HST PDSCH requirement with multi-Rx simultaneous reception in Bi-directional deployment for open space scenario was provided

Proposal 1: The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be reused 
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
· Scheduling TCI switching command can be slot#57600n for the right panel and slot#57600n+12800for the left panel, 
· THARQ    = 4 (slots),  TMAC Proc = 24 (slots),  TSSB proc=16slots, and TTRS pro =16 (slots)
· TfirstSSB =132 (slots), 
· TfirstTRSafterSSB =69 (slots)

Proposal 2: The related test applicability rule for PDSCH requirement with multi-Rx reception  can be updated as
· Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· [simultaneousReceptionFR2HST -r18]
· maxNumberActiveTCI-PerBWP > 1
· Additional UE necessary capabilities should be considered as
· Multi-DCI based multi-TRP transmission 
Overlapping PDSCHs in time and fully overlapping in frequency and time
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