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Topic #1: Deployment and Channel Modelling 
Sub-topic 1-1: Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Issue 1-1-1:  Channel model for demodulation requirement for PDSCH with simultaneous multi-Rx reception
Agreement: 
· Use the modified channel models for simultaneous multi-Rx reception scenario  
	Panel 1
	



	Panel 2
	





Issue 1-1-2:  Starting point for channel model for PDSCH requirements with Multi-Rx Reception 
Agreement: 
· The train location is denoted as y = y0 + vt. The starting train location y0 corresponding to t=0 is y0= (- DS_offset)


Issue 1-1-3:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception 
Agreement: 
· Further discuss whether and how to model power profile across Rx chains under demodulation test cases with fixed FRC
· Test feasibility need to be taken into account when selecting suitable test set-up.

[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 1-1-4:  How to model relative power for channel model for PDSCH requirements with Multi-Rx Reception (if relative power is introduced)
Agreement: 
· FFS
· Option 1 
· Option 1a: Define power profiles based on the free-space pathloss
· Option 1b: Define power profiles that considers UE and RRH beam gains in addition to pathloss
· Option 2 
· Model the relative power for HST FR2 multi-Rx channel modelling as following:
· Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:
·  for 
·  for 

Issue 1-1-5:  Requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirement
Agreement: 
· 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



Sub-topic 1-2 Deployment and Channel Model in tunnel scenario 
Issue 1-2-1: Channel Model in Tunnel Scenario for UE demodulation 
Way forward: 
· Option 1: 
· RAN4 not to consider further discussions on channel modelling for Tunnel scenario for FR2 HST DPS
· Option 2: Reuse the channel model in RAN4 spec 38.101-4, i.e, single path with LoS propagation, for performance requirement study of FR2 HST-DPS in tunnel deployment with updated Ds, Dmin and Ds_offset 
· Uni-directional scenario 
· Doppler shift  (Hz) for PDSCH received at UE is given by

	


	Parameter
	Value

	
	TBD

	
	700 m

	
	5m

	
	1 m

	
	350 km/h

	
	9722 Hz






· Interested companies can provide the simulation results for initial performance evaluation in tunnel scenario deployment in the next meeting

Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario with Single-panel reception for BS demod
Way forward: 
· Option 1: 
· Reuse the channel model in RAN4 spec 38.101-4, i.e, single path with LoS propagation, for performance requirement study of FR2 HST-DPS in tunnel deployment with updated Ds, Dmin and Ds_offset
	


	Parameter
	Value

	
	TBD

	
	700 m

	
	5m

	
	1 m

	
	350 km/h

	
	19444 Hz






· Interested companies can provide the simulation results for initial performance evaluation in tunnel scenario deployment in the next meeting


Issue 1-2-3: Channel Model for Demodulation requirements in Tunnel Scenario with Bi-directional deployment with simultaneous multi-Rx reception for UE demodulation 
Way forward: 
· Option 1: 
· RAN 4 to reuse open-space propagation condition for two-sided reception (including Doppler and power profiles) for the tunnel deployment with tunnel-specific parameters as follows

	Parameters
	Description
	Tunnel

	Ds
	Inter-RRH distance
	700m

	Dmin
	Distance between rail track and RRH
	1m

	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
	[10, 5]m



· Interested companies can provide the simulation results for initial performance evaluation in tunnel scenario deployment in the next meeting


Issue 1-2-4: Channel Model for Demodulation requirements in Tunnel Scenario with Bi-directional deployment for BS demodulation 
Way forward: 
· Option 1: 
· RAN4 to consider uni-directional scenario for testing HST FR2 Tunnel deployment when UE is moving in the same direction with the serving beam and Ds_offset = 10m (Option 2)

	· Option 2: Considering alternative scenario with train moving in the same direction with serving beam. 
· Uni-directional scenario 
· Doppler shift  (Hz) for PUSCH received at gNB is given by



	Parameter
	Value

	
	TBD

	

	350 km/h

	

	19444 Hz

	
	10m







· Interested companies can provide the simulation results for initial performance evaluation in tunnel scenario deployment in the next meeting

Topic #2: UE demodulation for CA requirement
Issue 2-1-3: Release independent for CA PDSCH demodulation requirements requirement
Agreement
· From demodulation point of view, it is feasible to define Rel-18 FR2 HST PDSCH CA requirements which are release independent from Rel-17 according to the UE capability with PC6 UE
· The RRM conclusion on release independence of Rel-18 FR2 HST CA requirements shall be taken into account 

Topic #3: PDSCH requirement with multi-Rx reception
Sub-topic 3-1: General for PDSCH requirement with multi-Rx reception
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)
Sub-topic 3-2: Test setup for PDSCH requirement with multi-Rx reception
Issue 3-2-1: Transmission schemes
Agreement:
· Do not consider single-DCI based multi-TRP scheduling for PDSCH requirement 

Issue 3-2-3: PDSCH resource scheduling for requirements
Agreement:
· Only cover full overlapping

Issue 3-2-4: Layer combination for full overlapping
Agreement:
· 2+2

Issue 3-2-6: PDSCH rate matching in mTRP transmission
Agreement:
· PT-RS allocation does not overlap with PDSCH allocation per TRP

Issue 3-2-7: PDSCH scheduling and Number of DMRS in TDD DL special slot
Agreement:
· PDSCH scheduling in the special DL slot is assumed with 3 DMRS configuration

Issue 3-2-8: Number of SSB and TCI state configuration for each cell
Agreement:
· Maximum 8 SSB and TCI states configuration for each cell is configured

Issue 3-2-9: Number of active TCIs tracking
Agreement:
· RAN4 to assume the baseline behaviour for FR2 HST UE under test is to track 2 Active TCI states, one per panel

Issue 3-2-10: TRS periodicity
Agreement:
· RAN4 to choose 10ms TRS periodicity to align with existing FR2 HST requirements

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.

Issue 3-2-13:  Power scaling for two served RRH
Agreement:
· Apply a constant scaling factor  to the transmitted PDSCH signal from each TRxP, as same as Rel-16 multi-TRP SDM transmission scheme

Issue 3-2-14: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception 
Agreement:
· 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
· [bookmark: _Hlk143788347]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 

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

Topic #4: Demoduation requirements for tunnel scenario   
Sub-topic 4-1: Test Scope of demodulation requirements of tunnel scenario
Issue 4-1-1: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· Option 1
· UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Option 2 
· RAN4 does not define PDCSH demodulation requirements for Tunnel scenario.
· Option 3
· RAN4 does not define PDCSH demodulation requirements for Tunnel scenario. If no meaningful difference in between open space and tunnel deployments is indicated, no new tunnel propagation conditions need to be introduced and conformance can be concluded based on open-space requirements, e.g., in HST FR2 Scenario A with two-panel reception.
· Option 4 
· If PDSCH requirements with DPS transmission scheme is introduced, the DPS 1a and 1b can be considered for Uni-directional and Bi-directional scenario, separately

Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· Option 1 
· BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Option 2 
· If PUSCH requirement is introduced, single set requirement for PUSCH in tunnel scenario based on Bi-directional scenario in the tunnel scenario could be considered
· Option 3 
· RAN4 does not define PUCSH demodulation requirements for Tunnel scenario.
· Option 4 
· If found to be needed, introduce single set requirement for PUSCH in tunnel scenario based on uni-directional scenario with tunnel-specific parameters.
Topic #5: Work split for Rel-18 FR2 HST demodulation  

	Work split
	Company 

	Big CR for FR2 HST demodulation
	Samsung

	Simulation result summary for FR2 HST demodulation 
	Samsung

	PDSCH requirement with CA
	Nokia

	PDSCH requirement with multi-Rx reception
	Huawei, QC

	Channel Model for Multi-Rx
	Samsung

	Applicability rule of PDSCH requirement with multi-Rx
	QC

	FRC for PDSCH requirement with CA and multi-Rx
	Ericsson

	PUSCH demodulation requirement for Tunnel Scenario and channel model if any
	FFS

	PDSCH demodulation requirement for Tunnel Scenario and channel model if any 
	FFS
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