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Introduction
In RAN#97-e meeting, the updated WID on enhanced NR support for high-speed train scenario in frequency range 2 (FR2) was approved with the following objective as 
	· Core requirement
· Only train roof-mounted high-power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception.
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]
· Specify UL timing adjustment solution, including explicit NW signaling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].
· Note: RAN1/RAN2 work can be triggered by RAN4 LS.
· Performance requirement
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part. 



In practical, the scope of this email discussion is indicated as follows agenda:
· General and channel modelling (8.12.5.1)
· PDSCH requirements with CA (8.12.5.2)
· PDSCH requirements with multi-Rx Chain DL reception (8.12.5.3)
· Demodulation aspects for tunnel deployment scenario (8.12.5.4)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discussion the test scope and test setup for UE and BS demodulation requirement for open space and tunnel scenario deployment 
· 2nd round: Discussion the test scope and test setup for UE and BS demodulation requirement for open space and tunnel scenario deployment


Topic #1: Deployment and Channel Modelling
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312199
	Nokia

	Observation 1: In bi-directional HST FR2 deployments when PC6 UE receives DL signals with two panels, it cannot be assumed the channel is symmetrical, i.e., a significant power imbalance between the UE panels can be present.
Observation 2: Since UE in HST FR2 scenarios is tested in moving conditions (time-dependent Doppler profiles are defined) it is not realistic that the receiving power at both panels stays the same.
Proposal 1: RAN4 to introduce power profile per RRH and per UE panel in addition to Doppler shift profiles.
· Option 1: Define power profile based on the free-space pathloss.
· Option 2: Define power profiles that considers UE and RRH beam gains in addition to pathloss.
Observation 3: When the useful signal power is changing with time in a significantly large range, it is not sufficient to fix only one MCS value for the requirement. In this case, the test will be dominated by demodulation performance at the cell edge.
Proposal 2: RAN4 to define several MCS values per RRH in the demodulation requirement parameters to address a change in useful received power per UE panel introduced by the power profile.
Observation 4: Doppler profile expressions already agreed for HST FR2 two-panel reception are aligned with each other.
Proposal 3: The starting point corresponding to t=0 is Ds-Dsoffset to the right from RRH k-1 and Dsoffset+Ds to the left from RRH k.
Proposal 4: RAN4 stive to define necessary minim of channel conditions for PDSCH requirements with two-panel UE reception, e.g., one Scenario-A and one Scenario-B conditions should be sufficient. The number the tests can be further limited, e.g., by applicability rules.
Observation 5: Bi-directional deployment with simultaneous multi-panel reception is considered in the tunnel scenario to alleviate the mobility issues.
Proposal 5: 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



Observation 6: For evaluation of BS demodulation performance in HST FR2 tunnel deployment bi-direction propagation conditions from TS 38.104 could be reused with updated parameters for multi-Rx capable UE. However, the test does not introduce anything new to already existing test.
Observation 7: Demodulation performance in HST FR2 uni-directional deployments were not introduced in Rel-17.
Proposal 6: 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).

	R4-2312208
	Samsung
	Observation 1: scenario B-1 is more challenge with large doppler jump around the switching point
Proposal 1: Define single requirement for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements. The channel model based on scenario B can be regarded as baseline 
Proposal 2: No need to model the relative power for tap from the visible RRH   
Observation 2:  two switching point happens within one Ds moving period  
Proposal 3: Set the starting point at the switching point of served RRHs
	· Doppler shift  (Hz) from the left panel of RRH for PDSCH received at right panel of UE is given by



· Doppler shift  (Hz) from the right panel of RRH for PDSCH received at left panel of UE is given by








	R4-2312210
	Samsung
	Observation 1: Minor change for doppler frequency in tunnel scenario with unidirectional scenario regardless the UE moving direction.
Proposal 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. 
· Uni-directional scenario 



	Parameter
	Value

	
	TBD

	
	700 m

	
	5m

	
	1 m

	
	350 km/h

	
	9722 Hz



Proposal 2: No new channel model (multi-tap) is needed pending on UE location with faraway or closed 
Proposal 3: Not consider multipath fading channel for demodulation performance  
Proposal 4: 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

	

	350 km/h

	

	19444 Hz




	R4- 2312493
	Qualcomm
	Observation 1: Scenario A has a larger range of doppler shift variation compared to Scenarios B-1, B-2;
Proposal 1: RAN4 to introduce requirements only for scenario A;
Proposal 2: RAN4 to update the Doppler shift model to reflect the changes in this contribution;
Observation 2: Relative power was not considered in HST DPS for either FR1 and FR2 channel modelling;
Proposal 3: RAN4 should not model RRH power in FR2 HST DPS with simultaneous reception;
Observation 3: The channel models so far considered for Tunnel scenarios do not offer any substantial difference with respect to the existing requirements;
Proposal 4: RAN4 not to consider further discussions on channel modelling for Tunnel scenario for FR2 HST DPS;

	R4-2312793
	Ericsson
	Proposal 1: Use the modified channel models for simultaneous multi -Rx reception scenario. 
Observation 1: No performance difference among Scenario A, Scenario B-1, and Scenario B-2.

	R4-2312794
	Ericsson
	Observation 1: PDSCH demodulation performance with Tunnel model option 1 is same as Rel-17 HST-DPS Uni-directional Scenario A.
Observation 2: Doppler shift jump in option 2 impacts to the PDSCH performance, but the impact to total PDSCH throughput performance is negligible. 
Proposal 1: RAN4 does not define PDCSH demodulation requirements for Tunnel scenario.
Observation 3: PUSCH demodulation performance with Tunnel model option 1 and option 2 are same as Rel-17 FR2 Scenario 4-BI-NR350.
Proposal 2: RAN4 does not define PUCSH demodulation requirements for Tunnel scenario.

	R4-2313654
	Huawei, HiSilicon
	Proposal 1: Only consider Scenario B-1 for Bi-directional deployment scenario for PDSCH demodulation requirements.
Proposal 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 



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· 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
· Issue 1-1-2:  Starting point of channel model for PDSCH requirements with Multi-Rx Reception
· Issue 1-1-3:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception
· Issue 1-1-4:  How to model relative power for channel model for PDSCH requirements with Multi-Rx Reception (if relative power is introduced)
· Issue 1-1-5:  Requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirement
· Sub-topic 1-2 Deployment and Channel Model for Demodulation requirement in tunnel scenario
· Issue 1-2-1: Deployment for Demodulation requirements in Tunnel Scenario
· Issue 1-2-2: RRH parameters for Channel Model in tunnel scenario
· Issue 1-2-3: Channel Model for Demodulation requirements in Tunnel Scenario for UE demod
· Issue 1-2-4: Channel Model for Demodulation requirements in Tunnel Scenario for BS demod

Sub-topic 1-1 Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Sub-topic description:
Open issues and candidate options before meeting:

Issue 1-1-1:  Channel model for demodulation requirement for PDSCH with simultaneous multi-Rx reception  
· Proposals
· Option 1 (Ericsson):  Use the modified channel models for simultaneous multi-Rx reception scenario  

	Panel 1
	



	Panel 2
	





· Option 12 (Samsung, QC, Ericsson):  Use the modified channel models for simultaneous multi-Rx reception scenario  

	Panel 1
	



	Panel 2
	





· Recommended WF
· Option 21?

Issue 1-1-2:  Starting point for channel model for PDSCH requirements with Multi-Rx Reception 
· Observations
· Observation 1 (Nokia): Doppler profile expressions already agreed for HST FR2 two-panel reception are aligned with each other.
· Observation 2 (Samsung): Two switching points happens within one Ds moving period in case starting point corresponding to t=0 is D_s
· Proposals
· Option 1 (Nokia, Samsung): The starting point corresponding to t=0 is D_s-D_(s_offset ) to the right from RRH k-1 and D_(s_offset )+D_s to the left from RRH k.
· Option 1a (Samsung):  Set the starting point at the switching point of served RRHs
· Recommended WF
· Option 1?

Issue 1-1-3:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception 
· Observations
· Observation 1 (Nokia): 
· In bi-directional HST FR2 deployments when PC6 UE receives DL signals with two panels, it cannot be assumed the channel is symmetrical, i.e., a significant power imbalance between the UE panels can be present
· Since UE in HST FR2 scenarios is tested in moving conditions (time-dependent Doppler profiles are defined) it is not realistic that the receiving power at both panels stays the same.
· Observation 2 (Q	C): 
· Relative power was not considered in HST DPS for either FR1 and FR2 channel modelling
· Proposals
· Option 1 (Samsung, QC)
· RAN4 should not model RRH power in FR2 HST DPS with simultaneous reception;
· Option 2 (Nokia, Huawei)
· RAN4 to introduce power profile per RRH and per UE panel in addition to Doppler shift profiles.
· Recommended WF
· TBA


Issue 1-1-4:  How to model relative power for channel model for PDSCH requirements with Multi-Rx Reception (if relative power is introduced)
· Proposals
· Option 1 (Nokia)
· 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 (Huawei)
· 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 

[image: ][image: ]
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· Recommended WF
· TBA


Issue 1-1-5:  Requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirement
· Observations
· Observation 1 (Samsung): 
· Scenario B-1 is more challenge with large doppler jump around the switching point
· Observation 2 (QC)
· Scenario A has a larger range of doppler shift variation compared to Scenarios B-1, B-2;
· Observation 3 (Ericsson)
· No performance difference among Scenario A, Scenario B-1, and Scenario B-2
· Proposals
· Option 1 (Samsung, QC, Ericsson, Huawei): Define single requirement for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements
· Option 1a (Samsung, Huawei, Ericsson?): only considering Scenario B-1 for requirement
· Option 1b (QC): only considering Scenario A for requirement
· Option 2 (Nokia): RAN4 stive to define necessary minim of channel conditions for PDSCH requirements with two-panel UE reception
· Define requirement for both scenario A and scenario B, with test applicability rule introduced
· Recommended WF
· Define single requirement for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements, considering Scenario B-1 for requirement?

Sub-topic 1-2 Deployment and Channel Model for Demodulation requirement in tunnel scenario 
Issue 1-2-1: Channel Model for Demodulation requirements in Tunnel Scenario with Single-panel reception for UE demod
· Observations
· Observation 1 (QC): 
· The channel models so far considered for Tunnel scenarios do not offer any substantial difference with respect to the existing requirements;
· Observation 2 (Samsung): 
· Minor change for doppler frequency in tunnel scenario with unidirectional scenario regardless the UE moving direction
· Proposals
· Option 1 (QC): 
· RAN4 not to consider further discussions on channel modelling for Tunnel scenario for FR2 HST DPS
· Option 2 (Samsung): 
· No new channel model (multi-tap) is needed pending on UE location with faraway or closed
· Not consider multipath fading channel for demodulation performance
· 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.
· Un-directional scenario 
	


	Parameter
	Value

	
	TBD

	
	700 m

	
	5m

	
	1 m

	
	350 km/h

	
	9722 Hz






· Recommended WF
· TBA

Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario with Single-panel reception for BS demod
· Proposals
· Option 1 (Samsung): 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






· Recommended WF
· TBA

Issue 1-2-3: Channel Model for Demodulation requirements in Tunnel Scenario with Bi-directional deployment with simultaneous multi-Rx reception for UE demodulation 
· Observations
· Observation 1 (Nokia): 
· Bi-directional deployment with simultaneous multi-panel reception is considered in the tunnel scenario to alleviate the mobility issues.
· Proposals
· Option 1 (Nokia)
· 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



· Recommended WF
· TBA 

Issue 1-2-4: Channel Model for Demodulation requirements in Tunnel Scenario with Bi-directional deployment for BS demodulation 
· Observations
· Observation 1 (Nokia): 
· For evaluation of BS demodulation performance in HST FR2 tunnel deployment bi-direction propagation conditions from TS 38.104 could be reused with updated parameters for multi-Rx capable UE. However, the test does not introduce anything new to already existing test.
· Demodulation performance in HST FR2 uni-directional deployments were not introduced in Rel-17
· Proposals
· Option 1 (Nokia)
· 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






· Recommended WF
· TBA 



Topic #2: PDSCH requirement with CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312207
	Samsung
	Proposal 1: It is proposed that Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17.
Proposal 2: Update the FRC for PDSCH requirement with CA as following table

	R4-2312211
	Samsung
	Simulation results summary

	R4- 2312494
	Qualcomm
	Simulation results for CA (need to be updated)

	R4-2312792
	Ericsson 
	Proposal: Rel-18 FR2 HST-DPS CA PDSCH demodulation requirements should be applicable from Rel-17 according to the UE capability.

	R4-2312795
	Nokia
	Observation 1: The performances of 50 MHz, 100 MHz and 200 MHz are quite similar; while 400 MHz has around 1 dB SNR difference compared to the other bandwidths.
Proposal 1: If the simulation results from all interested companies are showing same trends and similar performances for 50 MHz, 100 MHz and 200 MHz, RAN4 may consider selecting one bandwidth from those three to be defined for the CA requirements in the specifications, with an additional note that the same requirements apply to the other two bandwidth sizes.
Proposal 2: RAN4 to define CA requirements for 400 MHz in the final specification.
Proposal 3: RAN4 shall consider Rel-18 HST PDSCH CA requirements to be release independent from Rel-17.

	R4-2312798
	Nokia
	Initial simulation results for CA

	R4-2313655
	Huawei, HiSilicon
	Proposal 1: Rel-18 FR2 HST CA feature can be release independent from Rel-17 only when the feasibility is verified in both demodulation part and RRM part, otherwise we should keep aligned with the demodulation part and the RRM part.
Proposal 2: From demodulation point of view, if Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17, add a note that the Rel-18 FR2 HST CA requirements are optional for Rel-17 UEs.

	R4-2313656
	Huawei, HiSilicon
	Initial simulation results for CA



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

List of open issues
· Sub-topic 2-1 Intra-band CA requirement
· Issue 2-1-1: FRC for CA requirements
· Issue 2-1-2: Channel Bandwidth for CA requirement
· Issue 2-1-3: Release independent for CA requirement
[bookmark: _Hlk132297191]Sub-topic 2-1: Intra-band CA requirement
Sub-topic description:
Open issues and candidate options before meeting:

Issue 2-1-1:  FRC for CA requirement
· Observations
· Observation 1 (Samsung): detail analysis in R4-2312217 
· FRC should be updated to align 3 DMRS configuration in specifical slot 
· DMRS and CSI-RS colliding in special DL slot, in case 3 DMSRS symbols {2, 6,9} are available and the first OFDM symbol in the PRB for CSI-RS is {5, 9} 
· The number of CSI-RS source number is 8 for bi-directional scenario in each slot, there will be 4RE CSI-RS Res overlapping with PR-RS RE
· Observation 2 (Ericsson): detail analysis in R4-2312786 
· Special slots in R.PDSCH.5-12.1 TDD and R.PDSCH.5-12.1 TDD configures 10 downlink symbols where the first symbol is used to schedule PDCCH. Accroding to TS 38.211 7.4.1.1.2, ld is defined as:
· Duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PDSCH resources in the slot. 
· Since the first OFDM symbol is 0, ld becomes 10.
· According to TS38.211, Table 7.4.1.1.2-3, DMRS positions with ld=10 and dmrs-AdditionalPosition=2 are [l0, 6, 9]. This means the number of DMRS REs per PRB is 18 instead of 12.
· Proposals
· Option 1 (Samsung): Update the FRC for PDSCH requirement with CA as following table

Table 1	FRC for test 1 (HST-DPS-FR2-BI-B, single TCI states)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-12.2 TDD (For information)
	FRC 1-1
	FRC 1-2
	FRC 1-3

	Channel bandwidth
	MHz
	200
	50
	100
	400

	Subcarrier spacing
	kHz
	120
	120
	120
	120

	Allocated resource blocks
	PRBs
	132
	32
	66
	264

	Number of consecutive PDSCH symbols
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	9
	9
	9
	9

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	
	13
	13
	13
	13

	For Slot I =1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Allocated slots per 2 frames
	
	126
	126
	126
	126

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	17
	17
	17
	17

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43

	Number of MIMO layers
	
	2
	2
	2
	2

	Number of DMRS Res
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	1812
	1218
	1218
	1218

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	
	18
	18
	18
	18

	For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Overhead for TBS determination
	
	6
	6
	6
	6

	Information Bit Payload per Slot 
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	6148057376
	[1383214856]
	[3072828680]
	[122976114776]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	Bits
	90176
	[21504]
	[45096]
	[180376]

	For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Transport block CRC per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	24
	24
	24
	24

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	Bits
	24
	24
	24
	24

	For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	CBs
	78
	[2]
	[4]
	[145]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	CBs
	11
	[3]
	[6]
	[22]

	For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slots i = 2 and 82 (Note 3)
	Bits
	180720181968
	[3264033408]
	[7538476332]
	[391392392640]

	For Slots i = 3 and 83 (Note 3)
	Bits
	116568109104
	[1708815744]
	[4020043308]
	[263088246912]

	For Slot i, if mod(i, 5) = 3 for i from {40,…,79,84,…, 159}
	Bits
	146520137808
	[3552033408]
	[7326068904]
	[293040275616]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {42,…,79,842,…,159}
	Bits
	210672
	[51072]
	[105336]
	[421344]

	For Slot i = 1
	Bits
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)

	Max. Throughput averaged over 2 frames
	Mbps
	515.629522.195
	[123.24.838]
	[257.83961.116]
	[103144.409529]

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.
Note 4:	SS/PBCH block is transmitted in slot #1 with periodicity 20ms



Table 2	FRC for test 2 (HST-DPS-FR2-UNI-A, two TCI state)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-12.1 TDD (For information)
	FRC 2-1
	FRC 2-2
	FRC 2-3

	Channel bandwidth
	MHz
	200
	50
	100
	400

	Subcarrier spacing
	kHz
	120
	120
	120
	120

	Allocated resource blocks
	PRBs
	132
	32
	66
	264

	Number of consecutive PDSCH symbols
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	9
	9
	9
	9

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	
	13
	13
	13
	13

	For Slot i=1
	
	13
	13
	13
	13

	Allocated slots per 2 frames
	
	127
	127
	127
	127

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	17
	17
	17
	17

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43

	Number of MIMO layers
	
	2
	2
	2
	2

	Number of DMRS Res
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	1812
	1218
	1218
	1218

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	
	18
	18
	18
	18

	For Slot i = 1
	
	18
	18
	18
	18

	Overhead for TBS determination
	
	6
	6
	6
	6

	Information Bit Payload per Slot 
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	6148057376
	[1485613832]
	[3072828680]
	[122976114776]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	Bits
	90176
	[21504]
	[45096]
	[180376]

	For Slot i = 1
	
	90176
	[21504]
	[45096]
	[180376]

	Transport block CRC per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	24
	24
	24
	24

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	Bits
	24
	24
	24
	24

	For Slot i = 1
	
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	CBs
	78
	[2]
	[4]
	[1514]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {21,…,159}
	CBs
	11
	[3]
	[6]
	[22]

	For Slot i = 1
	
	11
	[3]
	[6]
	[22]

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slots i = 2 and 82 (Note 3)
	Bits
	195696
	[41856]
	[90360]
	[406368]

	For Slots i = 3 and 83 (Note 3)
	Bits
	122832131544
	[2630424192]
	[5828453928]
	[278064260640]

	For Slot i, if mod(i, 5) = 3 for i from {40,…,79,84,…, 159}
	Bits
	146520137808
	[3552033408]
	[7326068904]
	[293040]

	For Slot i, if mod(i, 5) = {0,1,2} for i from {42,…,79,842,…,159}
	Bits
	210672
	[51072]
	[105336]
	[421344]

	For Slot i = 1
	Bits
	210672
	[51072]
	[105336]
	[421344]

	Max. Throughput averaged over 2 frames
	Mbps
	520.138526.704
	[124.2755.914]
	[260.0943.371]
	[1040.42853.548]

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.
Note 4:	SS/PBCH block is transmitted in slot #1 with periodicity 20ms



· Recommended WF
· Option 1?

Issue 2-1-2:  Channel Bandwidth for CA requirement
· Observations
· Observation 1(Nokia): The performance of 50 MHz, 100 MHz and 200 MHz are quite similar; while 400 MHz has around 1 dB SNR difference compared to the other bandwidths.
· Proposals
· Option 1 (Nokia): 
· If the simulation results from all interested companies are showing same trends and similar performances for 50 MHz, 100 MHz and 200 MHz, RAN4 may consider selecting one bandwidth from those three to be defined for the CA requirements in the specifications, with an additional note that the same requirements apply to the other two bandwidth sizes
· RAN4 to define CA requirements for 400MHz in the final specification 
· Option 2 (agreement in previous meeting) 
· Specify CA PDSCH requirements for FR2 HST with component carrier configuration as
· {50, 100, 200, 400} MHz for 120KHz SCS
· Recommended WF
· Option 2, keep the agreement in the previous meeting 

Issue 2-1-3: Release independent for CA requirement
· Proposals
· Option 1 (Samsung, Nokia, Ericsson): Rel-18 FR2 HST-DPS CA PDSCH demodulation requirements should be applicable from Rel-17 according to the UE capability.
· Option 2 (Huawei): 
· Rel-18 FR2 HST CA feature can be release independent from Rel-17 only when the feasibility is verified in both demodulation part and RRM part, otherwise we should keep aligned with the demodulation part and the RRM part
· From demodulation point of view, if Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17, add a note that the Rel-18 FR2 HST CA requirements are optional for Rel-17 UEs
· Recommended WF
· Option 1?

Topic #3: PDSCH requirement with multi-Rx reception
Main technical topic overview. The structure can be done based on sub-agenda basis. 

Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2312208
	Samsung
	Proposal 4: Independent FFT window for each panel should be effective solution for UE to handle the scenario the reception time difference between different TRPs is larger than one CP.
Proposal 5: Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition. FFS additional margin added based on simulation results.
Proposal 6: only consider mDCI based transmission scheme for PDSCH requirement with multi-Rx reception
Proposal 7: Only consider 2+2-layer combination based on mDCI transmission scheme for requirement definition of multi-Rx reception 
Proposal 8: both non-overlapping and full-overlapping scheduling requirement can be introduced. If both introduced, introduce FR2 HST demodulation tests for simultaneous reception with mDCI and non-overlapping scheduling, and related applicability rule to skip mDCI and non-overlapping scheduling if UE can support full-overlapping scheduling
Proposal 9: Only consider 2+2-layer combination based on mDCI transmission scheme for requirement definition of multi-Rx reception 
Proposal 10: maximum 8 SSB and TCI state configuration for each cell is configured 
Proposal 11: PDSCH scheduling in the special slots is assumed.
Proposal 12: additional necessary capabilities should be considered as 
· 	If only non-overlapping scheduling requirement introduced 
· 	multi-DCI based multi-TRP transmission
· 	If full-overlapping scheduling requirement introduced 
· 	 multi-DCI based multi-TRP transmission
· 	overlapping PDSCHs in time and fully overlapping in frequency and time
Observation 3: similar performance can be achieved for difference scenarios, and also for UE each panel reception

	R4-2312495
	Qualcomm
	Proposal 1: On UE Processing assumptions for the FFT window, RAN4 should consider independent FFT window per RX panel;
Proposal 2: RAN4 to assume the baseline behaviour for FR2 HST UE under test is to track 2 Active TCI states;
Observation 1: RAN4 UE Demodulation performances should be evaluated when the UE loops are running on TRS;
Proposal 3: 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 Panelincluding 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;
Proposal 4: RAN4 to consider revising the agreement in previous WF [2] if RRM agrees to replace simultaneousReceptionDiffTypeD-r16 with a new UE capability;
Proposal 5: RAN4 should define requirements covering the mandatory sDCI behaviour, if optional mDCI requirements are defined;	
Proposal 6: RAN4 should introduce applicability rules to skip sDCI tests if the device supports mDCI;	
Proposal 7: RAN4 to choose MCS 17, 2+2 Layers to align with existing FR2 HST requirements;
Proposal 8: RAN4 to choose 10ms TRS periodicity to align with existing FR2 HST requirements;	

	R4-2312793
	Ericsson
	Proposal 2: Define the simultaneous multi-RX requirements with Scenario B-2 with MCS 17 2+2.
Proposal 3: For the simultaneous multi-Rx requirements, apply a constant scaling factor 1/√2 to the transmitted PDSCH signal from each TRxP, as same as Rel-16 multi-TRP SDM transmission scheme.
Observation 2: The received time difference between two TRxPs exceeds a CP most of the time for the FR2 HST simultaneous multi-Rx reception scenario. 
Proposal 4: Not assume single-DCI based transmission schemes for FR2 HST multi-Rx simultaneous reception scenario.

	R4-2312796
	Nokia
	Observation 1: As CPE will be more advanced than regular UE devices, it is expected that it could afford more advanced technologies, including having independent FFT per panel and the ability to process larger range of maximum reception time difference, from less than half CP to more than one CP.
Observation 2: The already agreed scheme for HST FR2 with multi-RX is mDCI, which is not bounded to have less than half CP (or one CP) requirements, i.e., it is more flexible than sDCI in terms of the reception time difference between TRPs.
Observation 3: Adding additional margin to accommodate less probable implementation will make the requirements too loose.
Proposal 1: RAN4 shall consider independent FFT per panel.
Proposal 2: RAN4 shall consider maximum reception time difference to be larger than one CP for the requirements, which is considered as a more challenging scenario in the demodulation process (than less-than-one-CP).
Proposal 3: RAN4 should consider defining requirements by (as far as possible) avoiding additional margin for offsetting different implementations, because such an additional margin will make the requirements to be too loose.
Observation 4: It is assumed that there is no inter-TRP interference and the time difference between TRPs can be more than CP.
Observation 5: In HST FR2, the train is moving, which will cause power imbalance between the received signals from the TRPs.
Observation 6: mDCI allows to have two different MCSs transmitted from the two TRPs.
Observation 7: sDCI is bounded by the lowest MCS and requires more stringent time difference requirements than mDCI.
Proposal 4: RAN4 to only consider mDCI in defining the PDSCH requirements for HST FR2 with multi-Rx chain DL reception.
Proposal 5: RAN4 do not need to consider test applicability rule to accommodate sDCI.
Proposal 6: As the received powers at the two RXs in HST FR2 are imbalanced and mDCI allows the two RRHs to transmit with different MCSs, RAN4 shall consider having (at least) a pair of MCSs at a certain time instant t (one MCS for each link) in defining the requirements instead of only having a single MCS for both RXs.
Proposal 7: To enable a better measurements coverage, RAN4 shall consider 2-3 pairs of MCSs (correspond to 2-3 different positions of the train at 2-3 different time instants) for the two RXs in defining the requirements for HST FR2 with multi-RX and mDCI.
Observation 8: The values of the pairs of MCSs can be deduced from the power profile of HST FR2 with multi-RX and bidirectional scheme.
Proposal 8: RAN4 to discuss the pairs of MCSs for simulation that will finally be used to define the requirements of HST FR2 bidirectional scheme with multi-RX and mDCI.

	R4-2312797
	Nokia
	Initial simulation results for mulit-Rx

	R4-2313088
	Qualcomm
	Initial simulation results for multi-Rx 

	R4-2313657
	Huawei, HiSilicon
	Proposal 1: Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition. In case large span is observed, additional margin should be added.
Proposal 2: Do not consider single-DCI based multi-TRP scheduling.

	R4-2313658
	Huawei, HiSilicon
	Initial simulation results for multi-Rx



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· Sub-topic 3-1 General for PDSCH requirement with multi-Rx reception
· Issue 3-1-1: UE processing assumption for the FFT window
· Sub-topic 3-2: Test setup for PDSCH requirement with multi-Rx reception
· Issue 3-2-1: Transmission schemes
· Issue 3-2-2: Test applicability rule of PDSCH with mDCI and sDCI if introduced both
· Issue 3-2-3: PDSCH resource scheduling for requirements
· Issue 3-2-4: Layer combination for full overlapping
· Issue 3-2-5: Layer combination for non-overlapping (if introduced)
· Issue 3-2-6: PDSCH rate matching in mTRP transmission
· Issue 3-2-7: PDSCH scheduling and Number of DMRS in TDD DL special slot
· Issue 3-2-8: Number of SSB and TCI state configuration for each cell
· Issue 3-2-9: Number of active TCIs tracking
· Issue 3-2-10: TRS periodicity
· Issue 3-2-11: PDSCH allocation timeline in the UE Demod Test
· Issue 3-2-12: Number of MCS for PDSCH requirement for multi-Rx reception
· Issue 3-2-13:  Power scaling for two served RRH
· Issue 3-2-14: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception

Sub-topic 3-1: General for PDSCH requirement with multi-Rx reception
Sub-topic description:
Open issues and candidate options before meeting:

Issue 3-1-1: UE processing assumption for the FFT window
· Observations
· Observation 1 (Nokia)
· As CPE will be more advanced than regular UE devices, it is expected that it could afford more advanced technologies, including having independent FFT per panel and the ability to process larger range of maximum reception time difference, from less than half CP to more than one CP.
· The already agreed scheme for HST FR2 with multi-RX is mDCI, which is not bounded to have less than half CP (or one CP) requirements, i.e., it is more flexible than sDCI in terms of the reception time difference between TRPs.
· Adding additional margin to accommodate less probable implementation will make the requirements too loose.
· Proposals
· Option 1 (QC, Nokia, Samsung): On UE Processing assumptions for the FFT window, RAN4 should 
· Nokia: 
· RAN4 shall consider maximum reception time difference to be larger than one CP for the requirements, which is considered as a more challenging scenario in the demodulation process (than less-than-one-CP).
· RAN4 should consider defining requirements by (as far as possible) avoiding additional margin for offsetting different implementations, because such an additional margin will make the requirements to be too loose.
· Samsung
· Independent FFT window for each panel should be effective solution for UE to handle the scenario the reception time difference between different TRPs is larger than one CP
· Option 2 (Huawei):
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition. In case large span is observed, additional margin should be added.
· Recommended WF
· TBA

Sub-topic 3-2: Test setup for PDSCH requirement with multi-Rx reception
Sub-topic description:
Open issues and candidate options before meeting:

Issue 3-2-1: Transmission schemes
· Observations
· Observation 1 (Nokia):
· In HST FR2, the train is moving, which will cause power imbalance between the received signals from the TRPs.  
· mDCI allows to have different MCSs transmitted from the two TRPs
· sDCI is bounded by the lowest MCS and requires more stringent time difference requirements than mDCI.
· It is assumed that there is no inter-TRP interference and the time difference between TRPs can be more than CP.
· mDCI allows to have two different MCSs transmitted from the two TRPs.
· sDCI is bounded by the lowest MCS and requires more stringent time difference requirements than mDCI.
· Observation 2 (Ericsson):
· The received time difference between two TRxPs exceeds a CP most of the time for the FR2 HST simultaneous multi-Rx reception scenario.
· Proposals
· Option 1 (QC):
· RAN4 should define requirements covering the mandatory sDCI behaviour, if optional mDCI requirements are defined;	
· Option 2 (Huawei, Samsung, Ericsson, Nokia):
· Do not consider single-DCI based multi-TRP scheduling and RAN4 do not need to consider test applicability rule to accommodate sDCI.
· Recommended WF
· Option 2?

Issue 3-2-2: Test applicability rule of PDSCH with mDCI and sDCI if introduced both
· Proposals
· Option 1 (QC): RAN4 should introduce applicability rules to skip sDCI tests if the device supports mDCI;
· Recommended WF
· TBA

Issue 3-2-3: PDSCH resource scheduling for requirements
· Proposals
· Option 1 (Samsung): Both non-overlapping and full-overlapping scheduling requirement can be introduced, introduce test applicability rule for non-overlapping and full-overlapping based on UE capability 
· If UE can support full-overlapping scheduling for mDCI, the mDCI with non-overlapping can be skipped 
· Option 2(Ericsson, Huawei, QC, Nokia): full overlapping 
· Recommended WF
· Full overlapping, FFS on non-overlapping?

Issue 3-2-4: Layer combination for full overlapping
· Proposals
· Option 1 (Ericsson, Samsung, QC):
· 2+2.
· Recommended WF
· Option 1?

Issue 3-2-5: Layer combination for non-overlapping (if introduced)
· Proposals
· Option 1 (Samsung):
· 2+2.
· Recommended WF
· Option 1?

Issue 3-2-6: PDSCH rate matching in mTRP transmission
· Observations
· Observation 1 (in Multi-Rx WI R4-2309824):
· One issue was raised about the clarification of PDSCH rate matching in mTRP transmission scheme with PT-RS in multi-Rx WI, where two options are considered 
· Option 1: PT-RS allocation does not overlap with PDSCH allocation per TRP.
· Option 2: PT-RS allocation does not overlap with any PDSCH allocation.

	
	Option 1
	Option 2

	Freq. alloc.
	TRP#1
	TRP#2
	TRP#1
	TRP#2

	RE11
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE10
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE9
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE8
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE7
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE6
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE5
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE4
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE3
	PDSCH#1
	PTRS#2
	DTX
	PTRS#2

	RE2
	PTRS#1
	PDSCH#2
	PTRS#1
	DTX

	RE1
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2

	RE0
	PDSCH#1
	PDSCH#2
	PDSCH#1
	PDSCH#2



· Proposals
· Option 1 (Samsung):
· Option 1 can be considered for full over-overlapping scheduling as baseline
· Recommended WF
· TBA

Issue 3-2-7: PDSCH scheduling and Number of DMRS in TDD DL special slot
· Proposals
· Option 1 (Samsung):
· PDSCH scheduling in the special DL slot is assumed with 3 DMRS configuration
· Recommended WF
· Option 1?

Issue 3-2-8: Number of SSB and TCI state configuration for each cell
· Proposals
· Option 1 (Samsung):
· maximum 8 SSB and TCI states configuration for each cell is configured
· Recommended WF
· Option 1?

Issue 3-2-9: Number of active TCIs tracking
· Proposals
· Option 1 (QC):
· RAN4 to assume the baseline behaviour for FR2 HST UE under test is to track 2 Active TCI states, one per panel
· Recommended WF
· TBA

Issue 3-2-10: TRS periodicity
· Proposals
· Option 1 (QC):
· RAN4 to choose 10ms TRS periodicity to align with existing FR2 HST requirements;
· Recommended WF
· Option 1?

Issue 3-2-11: PDSCH allocation timeline in the UE Demod Test
· Observations
· Observation 1 (QC):
· RAN4 UE Demodulation performances should be evaluated when the UE loops are running on TRS;
· Proposals
· Option 1 (QC):
· 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;
· Recommended WF
· Option 1?

[bookmark: _Hlk142993342]Issue 3-2-12: Number of MCS for PDSCH requirement for multi-Rx reception 
· Observations
· Observation 1 (Nokia): 
· When the useful signal power is changing with time in a significantly large range, it is not sufficient to fix only one MCS value for the requirement. In this case, the test will be dominated by demodulation performance at the cell edge.
· The values of the pairs of MCSs can be deduced from the power profile of HST FR2 with multi-RX and bidirectional scheme.
· Proposals
· Option 1 (Nokia): 
· RAN4 to define several MCS values per RRH in the demodulation requirement parameters to address a change in useful received power per UE panel introduced by the power profile.
· As the received powers at the two RXs in HST FR2 are imbalanced and mDCI allows the two RRHs to transmit with different MCSs, RAN4 shall consider having (at least) a pair of MCSs at a certain time instant t (one MCS for each link) in defining the requirements instead of only having a single MCS for both RXs.
· The values of the pairs of MCSs can be deduced from the power profile of HST FR2 with multi-RX and bidirectional scheme.
· RAN4 to discuss the pairs of MCSs for simulation that will finally be used to define the requirements of HST FR2 bidirectional scheme with multi-RX and mDCI.
· Option 2 (QC, Ericsson, Samsung): 
· One fixed MCS 17similar as Rel-17 FR2 HST WI
· Recommended WF
· Option 2?

Issue 3-2-13:  Power scaling for two served RRH
· Proposals
· Option 1 (Ericsson): apply a constant scaling factor  to the transmitted PDSCH signal from each TRxP, as same as Rel-16 multi-TRP SDM transmission scheme
· Recommended WF
· Option 1?

Issue 3-2-14: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception 
· Proposals
· Option 1 (agreement in the last meeting): 
· 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 necessary capabilities also need to be considered pending on specific test cases introduced 
· Option 2 (Samsung): 
· Additional UE necessary capabilities should be considered as
· If only non-overlapping scheduling requirement introduced
· Multi-DCI based multi-TRP transmission 
· If full-overlapping scheduling requirement introduced
· Multi-DCI based multi-TRP transmission 
· Overlapping PDSCHs in time and fully overlapping in frequency and time 
· Option 3 (QC): 
· RAN4 to consider revising the agreement in previous WF [2] if RRM agree to replace simultaneousReceptionDiffTypeD-r16 with a new UE capability;
· Recommended WF
· TBA

Topic #4: Demoduation requirements for tunnel scenario   
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312200
	Nokia
	Observation 1: If the same models are used for the HST FR2 Tunnel scenario as for the open space HTS FR2, even with tunnel-specific deployment parameters, no meaningful performance in UE demodulation performance is expected. Moreover, tunnel propagation conditions may be less challenging.
Proposal 1: 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.
Proposal 2: If found to be needed, introduce single set requirement for PUSCH in tunnel scenario based on uni-directional scenario with tunnel-specific parameters.

	R4-2312209
	Samsung
	Observation 1: The maximum Doppler shift experienced by UE in tunnel scenario is equal to 9722Hz, high than that in Open space scenario.
Proposal 1: 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
Observation 2: PUSCH requirements with both open space and tunnel scenario were introduced in FR1 HST
Proposal 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

	R4-2312496
	Qualcomm
	Proposal 1: RAN4 should agree to not introduce dedicated Demodulation requirements for Tunnel Deployment, considering this scenario covered by existing test cases;

	R4-2312794
	Ericsson
	Observation 1: PDSCH demodulation performance with Tunnel model option 1 is same as Rel-17 HST-DPS Uni-directional Scenario A.
Observation 2: Doppler shift jump in option 2 impacts to the PDSCH performance, but the impact to total PDSCH throughput performance is negligible. 
Proposal 1: RAN4 does not define PDCSH demodulation requirements for Tunnel scenario.
Observation 3: PUSCH demodulation performance with Tunnel model option 1 and option 2 are same as Rel-17 FR2 Scenario 4-BI-NR350.
Proposal 2: RAN4 does not define PUCSH demodulation requirements for Tunnel scenario.

	R4-2313659
	Huawei, HiSilicon
	Observation 1: The maximum frequency jump is almost same for two scenarios if the existing FR2 HST-DPS channel model Scenario is reused with some modification based on agreed Ds and Dmin.
Proposal 1: UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
Observation 2: The maximum frequency jump is almost same for two scenarios if the existing FR2 HST-DPS channel model Scenario is reused with some modification based on agreed Ds and Dmin.
Proposal 2: BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· Sub-topic 4-1 Test scope for tunnel deployment scenario
· Issue 4-1-1: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
· Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST

Sub-topic 4-1 Test Scope
Sub-topic description:
Open issues and candidate options before meeting:
Issue 4-1-1: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
· Observations 
· Observation 1 (Huawei): 
· The maximum frequency jump is almost same for two scenarios if the existing FR2 HST-DPS channel model Scenario is reused with some modification based on agreed Ds and Dmin.
· Observation 2 (Ericsson): 
· PDSCH demodulation performance with Tunnel model option 1 is same as Rel-17 HST-DPS Uni-directional Scenario A.
· Doppler shift jumps in option 2 impacts to the PDSCH performance, but the impact to total PDSCH throughput performance is negligible.
· Observation 3 (Nokia): 
· If the same models are used for the HST FR2 Tunnel scenario as for the open space HTS FR2, even with tunnel-specific deployment parameters, no meaningful performance in UE demodulation performance is expected. Moreover, tunnel propagation conditions may be less challenging.
· Observation 4 (Samsung): 
· The maximum Doppler shift experienced by UE in tunnel scenario is equal to 9722Hz, high than that in Open space scenario.
· Proposals
· Option 1 (Huawei)
· UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Option 2 (Ericsson, QC)
· RAN4 does not define PDCSH demodulation requirements for Tunnel scenario.
· Option 3 (Nokia)
· 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 (Samsung)
· 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
· Recommended WF
· TBA 


Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
· Observations 
· Observation 1 (Huawei): 
· The maximum frequency jump is almost same for two scenarios if the existing FR2 HST-DPS channel model Scenario is reused with some modification based on agreed Ds and Dmin.
· Observation 2 (Samsung): 
· PUSCH requirements with both open space and tunnel scenario were introduced in FR1 HST
· Observation 3 (Ericsson): 
· PUSCH demodulation performance with Tunnel model option 1 and option 2 are same as Rel-17 FR2 Scenario 4-BI-NR350.
· Proposals
· Option 1 (Huawei)
· BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Option 2 (Samsung)
· 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 (Ericsson)
· RAN4 does not define PUCSH demodulation requirements for Tunnel scenario.
· Option 4 (Nokia)
· If found to be needed, introduce single set requirement for PUSCH in tunnel scenario based on uni-directional scenario with tunnel-specific parameters.
· Recommended WF
· TBA 
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