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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. 



This contribution summarises the open issues and submitted CR on demodulation requirements for FR2 HST under 5.12.4. Five topics are captured:
· Topic #1: Deployment and Channel Modelling
· Topic #2: PDSCH requirements with CA
· Topic #3: PDSCH requirements with multi-Rx Chain DL reception
· Topic #4: Demodulation aspects for tunnel deployment scenarios  
· Topic #5: draft CR
Topic #1: Deployment and Channel Modelling
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316009
	Huawei, HiSilicon
	Proposal 1: Consider the fixed power for each Rx chain for HST FR2 multi-Rx channel modelling.

	R4-2316079
	Ericsson
	Proposal 1: Channel models for FR2 HST multi-Rx simultaneous reception should consider the fixed received power model. Set the different SNR level per Rx panel during the test assuming the different distance between Rx panel and serving TRP to verify the independent Rx chain performance.

	R4-2316621
	Nokia
	Open-space scenario
Observation 1: It is necessary to confirm the RRH location and to align train location with exiting practice used for HST scenarios in TS 38.101-4.
1. The location of RRH k is given as , where:	,  and is the distance between the RRHs and railway track, while  is the distance of two RRHs, both in meters.
1. The train location is denoted as: ,  and a means distance in meters, which means the train is right on the track.  where v (m/s) is the moving speed of the train and .
1. Update the initial UE position () in the figure describing beam serving coverage for multi-Rx reception in Bi-directional scenario from RAN4#107 WF [R4-2309825] as follows:


Observation 2: A significant power imbalance can be observed UE receive panels especially closer to the RRHs. It is not realistic to assume similar RX powers and consequently same MCSs on UE panels.
Proposal 4: RAN4 needs to define relative power profiles per RRH/UE panel to reflect different propagation condition on different sides of the HST FR2 UE.
Observation 3: Option 2 of relative power profile cannot be used directly in HST FR2 based on DPS because in non-SFN scenario there is no need to normalize to the total power received from all visible RRHs.
Table 1: Relative power profile per UE panel for HST FR2 simultaneous multi-Rx reception scenario.
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Proposal 5: Use relative power profile defined in the Table 1 above as a baseline for simultaneous multi-Rx reception scenario.
Proposal 8: RAN4 to consider introducing beamforming gains into the power profile for the HST FR2 propagation conditions with simultaneous two-panel reception.
Tunnel scenario
Observation 5: The new channel model in the tunnel does not introduce any new aspect to the already exiting HT FR2 propagation conditions (e.g., unidirectional HST DPS channel profile from Rel-17 and newly introduced propagation conditions for HST FR2 in the tunnel).
Proposal 9: There is no strong need to introduce a new channel profile for HST FR2 Tunnel deployment scenario for UE Demod requirements.
Observation 6: Bi-directional Doppler profile model has minor differences from the open space Doppler profile.
Proposal 10: There is no strong need to introduce a new channel profile for HST FR2 Tunnel deployment scenario for BS Demod requirements.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Last RAN4 meeting agreements in the WF R4-2313919
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:  RRH and (initial train) positioning of channel model for PDSCH requirements with multi-Rx Reception 
· Issue 1-1-2:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception
· Issue 1-1-3:  How to model relative power for channel model for PDSCH requirements with Multi-Rx Reception (if relative power is introduced)
· Sub-topic 1-2 Deployment and Channel Model for Demodulation requirement in tunnel scenario
· Issue 1-2-1: Channel Model in Tunnel Scenario for UE demodulation and BS demodulation 
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:  RRH and (initial train) positioning of channel model for PDSCH requirements with multi-Rx Reception
· Agreement in the last meeting
· The train location is denoted as y = y0 + vt. The starting train location y0 corresponding to t=0 is y0= (- DS_offset)
· Observations
· Observation 1 (Nokia): It is necessary to confirm the RRH location and to align train location with exiting practice used for HST scenarios in TS 38.101-4.
· Proposals
· Option 1 (Nokia): 
· The location of RRH k is given as x_k=k*D_s+j*D_min, where:	k∈[-∞,∞], j=sqrt(-1) and D_minis the distance between the RRHs and railway track, while D_s is the distance of two RRHs, both in meters
· The train location is denoted as: y=a+j*0, a∈[-D_(s_offset),∞] and a means distance in meters, which means the train is right on the track. a=a_0+vt where v (m/s) is the moving speed of the train and a_0=-D_(s_offset).
· Update the initial UE position (t=0) in the figure describing beam serving coverage for multi-Rx reception in Bi-directional scenario from RAN4#107 WF [R4-2309825] as follows:




· Recommended WF
· Option 1?

Issue 1-1-2:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception 
· Agreement in the last meeting
· 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
· Observations
· Observation 1 (Nokia): 
· A significant power imbalance can be observed UE receive panels especially closer to the RRHs. It is not realistic to assume similar RX powers and consequently same MCSs on UE panels.
· Proposals
· Option 1 (Ericsson, Huawei):  No need model relative power profile
· Option 1a (Huawei): Consider the fixed power for each Rx chain for HST FR2 multi-Rx channel modelling
· Option 1b (Ericsson): Channel models for FR2 HST multi-Rx simultaneous reception should consider the fixed received power model. Set the different SNR level per Rx panel during the test assuming the different distance between Rx panel and serving TRP to verify the independent Rx chain performance.
· Option 2 (Nokia)
· RAN4 needs to define relative power profiles per RRH/UE panel to reflect different propagation condition on different sides of the HST FR2 UE.
· Recommended WF
· Consider the fixed power for each Rx chain for HST FR2 multi-Rx channel modelling?
· The proponent of option 2 is encouraged to clarify how can proceed the demodulation test including relative power profiles with fixed FRC ?

Issue 1-1-3:  How to model relative power for channel model for PDSCH requirements with Multi-Rx Reception (if relative power is introduced)
· Agreement in the last meeting
	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 



· Observations
· Observation 1 (Nokia)
· Option 2 of relative power profile cannot be used directly in HST FR2 based on DPS because in non-SFN scenario there is no need to normalize to the total power received from all visible RRHs
· Proposals
· Option 1 (Nokia)
· Use relative power profile defined in the Table 1 above as a baseline for simultaneous multi-Rx reception scenario.
· Option 1a: Define power profile based on the free-space
Relative power profile per UE panel for HST FR2 simultaneous multi-Rx reception scenario.
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· RAN4 to consider introducing beamforming gains into the power profile for the HST FR2 propagation conditions with simultaneous two-panel reception.
· Option 1b: Define power profile based on the free-space with considering UE and BS beamforming gain
	Assume that there is one beam per RRH and one beam per UE panel. The power profile taking into account the beamforming effects can be represented as follows:

where




Here, 
· AX() is the composite array radiation pattern at azimuth angle  and elevation angle  [TR37.842, 5.3.3.3]. 
·  and  are the angles of the main lobe of the beam at transmitter and receiver.
·  and  are azimuth and elevation angles as a function of dist(t) (from Table 1).
· dist(t) is calculated as in Table 1.



· Recommended WF
· More discussion needed, Pending on the issue 1-1-2

Sub-topic 1-2 Deployment and Channel Model for Demodulation requirement in tunnel scenario 
Issue 1-2-1: Channel Model in Tunnel Scenario for UE demodulation and BS demodulation
· Observations
· Observation 1 (Nokia)
· The new channel model in the tunnel does not introduce any new aspect to the already exiting HT FR2 propagation conditions (e.g., unidirectional HST DPS channel profile from Rel-17 and newly introduced propagation conditions for HST FR2 in the tunnel).
· Bi-directional Doppler profile model has minor differences from the open space Doppler profile
· Proposals
· option 1 (Nokia)
· There is no strong need to introduce a new channel profile for HST FR2 Tunnel deployment scenario for UE Demod requirements.
· There is no strong need to introduce a new channel profile for HST FR2 Tunnel deployment scenario for BS Demod requirements.
· Recommended WF
· No need to introduce a new channel profile for HST FR2 Tunnel deployment scenario for both UE and BS demodulation requirements in Rel-18?

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

	R4-2316006
	Huawei, HiSilicon
	Simulation results of PDSCH with CA

	R4-2316077
	Ericsson
	Proposal: Confirm the FRC tables shown in Appendix for FR2 HST-DPS CA PDSCH demodulation requirements.  

	R4-2316145
	Samsung
	Observation 1: New UE capability signaling was introduced to indicate whether FR2 PC6 UE can support CA and inter-frequency enhancements for Rel-18 FR2 HST
Proposal 1: From FR2 HST CA feature perspective, it is not proper to define FR2 HST CA requirements which are release independent from Rel-17 according to the UE capability with PC6 UE

	R4-2316633
	Nokia
	Observation 1: Test cases and simulation parameters for HST FR2 PDSCH with CA have been discussed and agreed in RAN4#108.
Observation 2: Simulation results have been collected since RAN4#107.
Proposal 1: RAN4 to collect simulation results in RAN4#108bis for alignment, and define requirements for HST FR2 PDSCH with CA.
Observation 3: RRM has decided to reuse Rel-17 network signaling; hence, no new network indication is introduced.
Observation 4: RRM has introduced a single per-UE capability for FR2 HST CA and inter-frequency measurement enhancement UE capability for Rel-18 HST FR2 CA.

	R4-2316634
	Nokia
	Simulation results for PDSCH with CA

	R4-2316732
	Qualcomm
	Simulation results for CA

	R4-2316736
	Qualcomm
	Observation 1: RAN4 agreed on the feasibility only of defining release independent demodulation requirements for FR2 HST with CA but has not reached an agreement on the decision;
Proposal 1: RAN4 should adhere to the scope of the FR2 HST WID for Rel.17 and thus it should not introduce FR2 HST CA requirements as release independent from Rel.17;



Open issues summary
Last RAN4 meeting agreements in the WF R4-2313919
List of open issues
· Sub-topic 2-1 Intra-band CA requirement
· Issue 2-1-1: FRC for CA requirements
· Issue 2-1-2: Release independent for CA requirement
· Issue 2-1-3: CA requirements derivation
[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 (Ericsson)
· Uni-directional scenario
· Normal DL slots: 13 of 14 symbols are allocated for PDSCH (See Figure 1 (a)). 
· 18 symbols are used for DMRS (1+1+1) per PRB.
· 10 symbols are used for PTRS per every other PRB.
· 3 of 5 slots are normal DL slots (DDDSU).
· Special slots: 9 of 14 symbols are allocated for PDSCH (See Figure 1 (b)).
· 18 symbols are used for DMRS (1+1+1) per PRB.
· 6 symbols are used for PTRS per every other PRB. 
· 1 of 5 slots are special slots (DDDSU).
· TRS slots (See Figure 1 (c)):
· 18 symbols are used for DMRS per PRB.
· 24 symbols are used for TRS for 52 PRBs.
· 10 symbols are used for PTRS per every other PRB.
· In HST condition, TRS is transmitted in slots 5/6/85/86 every 160 slots. 
· SSB slots: Configures 4 SSBs. In FR2, since 2 SSB can be transmitted in one slot, SSB slots are scheduled in 0 and 1 every 20ms (= 160 slots). No PDSCH is scheduled in the SSB slots.
[image: ] [image: ] [image: ]
	(a) Normal DL slots
	(b) Special slots
	(c) TRS slots



Available PDSCH symbols for FR2 HST-DPS Uni-directional scenario. 
	
	200MHz (132PRB)
	50MHz (32PRB)
	100MHz (66PRB)
	400MHz (264PRB)

	Normal slots
	(12*13-18)*132 - 10*(132/2) = 17556
	(12*13-18)*32 - 10*(32/2) = 4256
	(12*13-18)*66 - 10*(66/2) = 8778
	(12*13-18)*264 - 10*(264/2) = 35112

	Special slots
	(12*9-18)*132 - 6*(132/2) = 11484
	(12*9-18)*32 - 6*(32/2) = 2784
	(12*9-18)*66 - 6*(66/2) = 5742
	(12*9-18)*264 - 6*(264/2) = 22968

	TRS slots (*1)
	(12*13-18)*132 - 10*(132/2) - 24*52 = 16308
	(12*13-18)*32 - 10*(32/2) - 24*32 = 3488
	(12*13-18)*66 - 10*(66/2) - 24*52 = 7530
	(12*13-18)*264 - 10*(264/2) - 24*52 = 33864

	Note 1:	TRS is transmitted in Max(52, CBW) PRBs



· Bi-directional scenario 
· Normal DL slots: Same as Uni-directional scenario (See Figure 2 (a)).
· Special slots: Same as Uni-directional scenario (See Figure 2 (b)).
· TRS slots (See Figure 2 (c)):
· 18 symbols are used for DMRS per PRB.
· 48 symbols are used for TRS for 52 PRBs.
· 6 symbols are used for PTRS per every other PRB in PRBs where TRS is transmitted.
· 10 symbols are used for PTRS per every other PRB in PRBs where TRS is not transmitted.
· In HST condition, TRS is transmitted in slots 5/6/85/86 every 160 slots. 
· SSB slots: Configures 8 SSBs. In FR2, since 2 SSB can be transmitted in one slot, SSB slots are scheduled in 0/1/2/3 every 20ms (= 160 slots). No PDSCH is scheduled in the SSB slots. 

[image: ] [image: ] [image: ]
	(a) Normal DL slots
	(b) Special slots
	(c) TRS slots



Available PDSCH symbols for FR2 HST-DPS bi-directional scenario. 
	
	200MHz (132PRB)
	50MHz (32PRB)
	100MHz (66PRB)
	400MHz (264PRB)

	Normal slots
	(12*13-18)*132 - 10*(132/2) = 17556
	(12*13-18)*32 - 10*(32/2) = 4256
	(12*13-18)*66 - 10*(66/2) = 8778
	(12*13-18)*264 - 10*(264/2) = 35112

	Special slots
	(12*9-18)*132 - 6*(132/2) = 11484
	(12*9-18)*32 - 6*(32/2) = 2784
	(12*9-18)*66 - 6*(66/2) = 5742
	(12*9-18)*264 - 6*(264/2) = 22968

	TRS slots (*1)
	(12*13-18)*132 - 6*(52/2) - 10*((132-52)/2) - 48*52 = 15164
	(12*13-18)*32 - 6*(32/2) - 48*32 = 2784
	(12*13-18)*66 - 6*(52/2) - 10*((66-52)/2) - 48*52 = 6386
	(12*13-18)*264 - 6*(52/2) - 10*((264-52)/2) - 48*52 = 

	Note 1:	TRS is transmitted in Max(52, CBW) PRBs. 6 PTRS symbols in PRBs where TRS is transmitted. 10 PTRS symbols in PRBs where TRS is not transmitted. 



· Proposals
· Option 1 (Ericsson): Confirm the FRC tables shown in Appendix for FR2 HST-DPS CA PDSCH demodulation requirements.  
· Uni-directional HST-DPS with CA scenario

	

Parameter
	Unit
	Value

	Reference channel
	
	UNI-1 TDD
	UNI-2 TDD
	UNI-3 TDD
	

	Channel bandwidth
	MHz
	50
	100
	400
	

	Subcarrier spacing
	kHz
	120
	120
	120
	

	Allocated resource blocks
	PRBs
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	9
	9
	9
	

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

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

	For slot i = 2
	
	13
	13
	13
	

	For slot i = 3
	
	9
	9
	9
	

	Allocated slots per 2 frames
	
	126
	126
	126
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	17
	17
	17
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.43
	0.43
	

	Number of MIMO layers
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	18
	18
	18
	

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

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

	  For Slot i = 2
	
	18
	18
	18
	

	  For Slot i = 3
	
	18
	18
	18
	

	Overhead for TBS determination
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	13832
	28680
	114776
	

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

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

	  For Slot i = 2
	
	21504
	45096
	180376
	

	  For Slot i = 3
	
	13832
	28680
	114776
	

	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	24
	24
	24
	

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

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

	  For Slot i = 2
	
	24
	24
	24
	

	  For Slot i = 3
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	CBs
	2
	4
	14
	

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

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

	  For Slot i = 2
	
	3
	6
	22
	

	  For Slot i = 3
	
	2
	4
	14
	

	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
	

	  For Slots i = 5 and 85 (Note 3)
	Bits
	41856
	90360
	406368
	

	  For Slots i = 6 and 86 (Note 3)
	Bits
	41856
	90360
	406368
	

	  For Slot i, if mod(i, 5) = 3 for i from {7,…, 84, 87, …, 159}
	Bits
	33408
	68904
	275616
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {7,…,84,87,…,159}
	Bits
	51072
	105336
	421344
	

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

	  For Slot i = 2
	
	51072
	105336
	421344
	

	  For Slot i = 3
	
	33408
	68904
	275616
	

	Max. Throughput averaged over 2 frames
	Mbps
	123.2
	257.839
	1031.409
	

	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



· Bi-directional HST-DPS with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	BI-1 TDD
	BI-2 TDD
	BI-2 TDD
	

	Channel bandwidth
	MHz
	50
	100
	400
	

	Subcarrier spacing
	kHz
	120
	120
	120
	

	Allocated resource blocks
	PRBs
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	9
	9
	9
	

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

	For Slot i=1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Allocated slots per 2 frames
	
	124
	124
	124
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	17
	17
	17
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.43
	0.43
	

	Number of MIMO layers
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	18
	18
	18
	

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

	  For Slot i = 1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Overhead for TBS determination
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	13832
	28680
	114776
	

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

	  For Slot i = 1,2,3
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	24
	24
	24
	

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

	  For Slot i = 1,2,3
	
	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
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	CBs
	2
	4
	14
	

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

	  For Slot i = 1,2,3
	
	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 (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slots i = 5 and 85 (Note 3)
	Bits
	33408
	76632
	392640
	

	  For Slots i = 6 and 86 (Note 3)
	Bits
	33408
	76632
	392640
	

	  For Slot i, if mod(i, 5) = 3 for i from {7,…, 94,87, …, 159}
	Bits
	33408
	68904
	275616
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {7,…,84,87,…,159}
	Bits
	51072
	105336
	421344
	

	  For Slot i = 1,2,3
	Bits
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Max. Throughput averaged over 2 frames
	Mbps
	121.433
	254.15
	1016.651
	

	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, slot #2 and slot #3 with periodicity 20ms



· Recommended WF
· Companiesy are encouraged to further check whether has the same understanding for FRC calculation?

Issue 2-1-2: Release independent for CA requirement
· Observations
· Observation 1 (Qualcomm)
· RAN4 agreed on the feasibility only of defining release independent demodulation requirements for FR2 HST with CA but has not reached an agreement on the decision;
· Observation 2 (Nokia)
· RRM has decided to reuse Rel-17 network signaling; hence, no new network indication is introduced.
· RRM has introduced a single per-UE capability for FR2 HST CA and inter-frequency measurement enhancement UE capability for Rel-18 HST FR2 CA.
· Observation 3 (Samsung)
· New UE capability signaling was introduced to indicate whether FR2 PC6 UE can support CA and inter-frequency enhancements for Rel-18 FR2 HST
· Proposals
· Option 1 (Qualcomm): RAN4 should adhere to the scope of the FR2 HST WID for Rel.17 and thus it should not introduce FR2 HST CA requirements as release independent from Rel.17;
· Option 2 (Samsung): 
· From FR2 HST CA feature perspective, it is not proper to define FR2 HST CA requirements which are release independent from Rel-17 according to the UE capability with PC6 UE
· Recommended WF
· [bookmark: _Hlk146705012]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?
· From FR2 HST CA feature perspective, including both demodulation requirement and RRM requirement, it is not feasible to define FR2 HST CA requirements which are release independent from Rel-17 according to the UE capability with PC6 UE?

Issue 2-1-3: CA requirements derivation
· Observations
· Observation 1 (Nokia)
· Test cases and simulation parameters for HST FR2 PDSCH with CA have been discussed and agreed in RAN4#108
· Simulation results have been collected since RAN4#107
· Proposals
· Option 1 (Nokia): RAN4 to collect simulation results in RAN4#108bis for alignment, and define requirements for HST FR2 PDSCH with CA
· Recommended WF
· Companies are encouraged to provide both ideal and impairment results for PDSCH CA requirements derivation.

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

	R4-2316008
	Huawei, HiSilicon
	Observation 1: There is no large span between different assumption on FFT.
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.
Proposal 2: The existing formula in Rel-17 for the TCI switching time can be reused, i.e. THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS proc.
Proposal 3: Schedule TCI state switching command using MCS4 in the slots where SSB transmitted, i.e. slot#57600n for the panel 1 and slot#57600n+16480 for the panel 2 respectively.
Proposal 4: For both panels, TMAC Proc can be 24 slots that is corresponding to 3ms, TfirstSSB can be 132 slots that is calculated by min(SSB@slot#160n-THARQ-TMAC Proc), TSSB proc can be 16 slots that is corresponding to 2ms, TfirstTRSafterSSB can be 69 slots that is calculated by min(TRS@slot#(80n+5)-TSSB), TTRS proc can be 16 slots that is corresponding to 2ms.

	R4-2316010
	Huawei, HiSilicon
	Observation 1: There is no large span between different assumption on FFT.

	R4-2316079
	Ericsson
	Observation 1: Largest received power difference between two Rx panels are about 6.8dB for FR2 HST simultaneous multi-Rx scenario channel model. 
Proposal 2: Set MCS17 for Rx panel 1 and Set MCS13 for Rx panel 2 for FR2 HST simultaneous multi-Rx scenario.

	R4-2316146
	Samsung
	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 

	R4-2316621
	Nokia
	Observation 4:: A change of RX power at UE panels necessitates for the use of several MCS values when UE is travelling along the railway track. It is also beneficial for testing simultaneous reception with different MCS at different panels what is expected to happen in practice.
Proposal 6: Define two different MCS values (MCS1 and MCS2, changing in the middle between the RRHs) to reflect the change in RX power due to the UE mobility, as described in Table 2 above.
Proposal 7: Keep a single SNR value corresponding to 70% of maximum throughput as a requirement for PDSCH performance with simultaneous two-panel reception in the propagation conditions with power profile.

	R4-2316635
	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.
Proposal 1: RAN4 shall consider independent FFT per panel in defining the requirements, if any assumption on the number of FFT would be written in the specification.
Observation 2: PDCCH and PDSCH are DTXed in other slots in which the throughput statistics are not considered is already agreed.
Observation 3: RAN4 has already agreed to consider mDCI with independent processing.
Proposal 2: RAN4 to consider Option 1.
Observation 4: A more realistic channel model for HST FR2 with tractable received signal power at the two RXs will allow better MCS pair selection for the requirements.
Proposal 3: RAN4 to discuss the possibility of having power profile in the channel model for HST FR2 and its impact on the selection of MCS pair for the requirements.
Proposal 4: RAN4 to collect the simulation results from companies in RAN4#108bis for the alignments.

	R4-2316636
	Nokia
	Simulation results for multi-Rx

	R4-2316733
	Qualcomm
	Simulation results for multi-Rx

	R4-2316738
	Qualcomm
	Observation 1: Previous agreements in RAN4 RRM concluded that FR2 HST CPE with multi-RX uses separate FFTs per RX Chain;
Proposal 1: RAN4 Demod should align with the conclusions reached in RRM and assume separate FFTs per RX Chain;
Observation 2: RAN4 has reached previous agreements not to consider propagation delay modelling in the FR2 HST DPS channel model for multi-RX. Assuming synchronized reception at both RX panels, both options for UE FFT processing assumption will lead to the same performances;
Proposal 2: If FR2 HST with multi-RX assume separate FFTs per RX Chain, RAN4 should introduce RTD in the FR2 HST DPS channel model between the different RX panels to test CPE FFT processing;
Proposal 3: RAN4 to consider the PDSCH/PDCCH scheduling timeline proposed above for agreement for FR2 HST multi-RX;
Proposal 4: RAN4 to further discuss the applicability of the Rel.16 agreement on power scaling to FR2 HST with multi RX, and if necessary, revert it;
Proposal 5: RAN4 to agree on the following capabilities for the applicability of the FR2 HST multi-RX UE Demodulation requirements:
· UE Power Class 6 (PC6);
· simultaneousReceptionFR2HST-r18;
· If not included in capability above: [maxNumberActiveTCI-PerBWP > 1]
· multiDCI-MultiTRP-r16;
· overlapPDSCHsFullyFreqTime-r16;



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Last RAN4 meeting agreements in the WF R4-2313919
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
· Issue 3-1-2: Necessity to introduce RTD into channel model for CPE FFT processing test
· Sub-topic 3-2: Test setup for PDSCH requirement with multi-Rx reception
· Issue 3-2-1: Number of MCS for PDSCH requirement for multi-Rx reception
· Issue 3-2-2: Number of SNR for PDSCH requirement for multi-Rx reception
· Issue 3-2-3:  Power scaling for two served RRH
· Issue 3-2-4: PDSCH allocation timeline in the UE Demod Test
· Issue 3-2-5: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception
· Issue 3-2-6: Simulation results collection

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
· Agreement in the last meeting
· Encourage companies to evaluate the performance difference with assumption on FFT (single FFT across Rx chains, and separate FFT per RF chain)
· Observations
· Observation 1 (Huawei)
· There is no large span between different assumption on FFT.
· Observation 2 (QC)
· Previous agreements in RAN4 RRM concluded that FR2 HST CPE with multi-RX uses separate FFTs per RX Chain
· Observation 3 (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.
· Proposals
· Option 1 (Huawei)
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition.
· Option 2 (QC, Nokia): assume separate FFTs per RX Chain;
· QC; RAN4 Demod should align with the conclusions reached in RRM and assume separate FFTs per RX Chain;
· Nokia: RAN4 shall consider independent FFT per panel in defining the requirements, if any assumption on the number of FFT would be written in the specification.
· Recommended WF
· More discussion needed
· It is RAN4 common understanding the separated FFTs per each Rx Chain required for FR2 HST multi-Rx reception to support MRTD larger than CP?
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition?
· Additional margin can be considered if there is large performance difference among companies results?

Issue 3-1-2: Necessity to introduce RTD into channel model for CPE FFT processing test
· Observations
· Observation 1 (QC)
· RAN4 has reached previous agreements not to consider propagation delay modelling in the FR2 HST DPS channel model for multi-RX. Assuming synchronized reception at both RX panels, both options for UE FFT processing assumption will lead to the same performance
· Proposals
· Option 1 (QC):
· If FR2 HST with multi-RX assume separate FFTs per RX Chain, RAN4 should introduce RTD in the FR2 HST DPS channel model between the different RX panels to test CPE FFT processing;
· Recommended WF
· More discussion needed

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:  Number of MCS for PDSCH requirement for multi-Rx reception 
· Agreement in the last meeting
· 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
· Observation
· Observation 1 (Nokia)
· A change of RX power at UE panels necessitates for the use of several MCS values when UE is travelling along the railway track. It is also beneficial for testing simultaneous reception with different MCS at different panels what is expected to happen in practice.
· A more realistic channel model for HST FR2 with tractable received signal power at the two RXs will allow better MCS pair selection for the requirement
· Observation 2 (Ericsson)
· Largest received power difference between two Rx panels are about 6.8dB for FR2 HST simultaneous multi-Rx scenario channel model
· Proposals
· Option 1 (Nokia)
· RAN4 to discuss the possibility of having power profile in the channel model for HST FR2 and its impact on the selection of MCS pair for the requirements.
· Define two different MCS values (MCS1 and MCS2, changing in the middle between the RRHs) to reflect the change in RX power due to the UE mobility, as described in Table 2 above.
	Panel 1
	


	Panel 2
	




· Option 2 (Ericsson)
· Set MCS17 for Rx panel 1 and Set MCS13 for Rx panel 2 for FR2 HST simultaneous multi-Rx scenario.
· Recommended WF
· Define two different fixed MCS values per each Panels for PDSCH requirement with multi-Rx reception with fixed FRC?
· Set MCS17 for Rx panel 1 and Set MCS13 for Rx panel 2 for FR2 HST simultaneous multi-Rx scenario.
· More discussion needed
· Whether it is necessary to PDSCH requirement with link adaptation (AMC) considering test complexity?
· How to derive SNR at 70% of TP with dynamic MCS per each panel?
· Whether two fixed MCS per each panel can fulfil the test purpose with reflecting received power difference?


Issue 3-2-2: Number of SNR for PDSCH requirement for multi-Rx reception 
· Proposals
· Option 1 (Nokia): 
· Keep a single SNR value corresponding to 70% of maximum throughput as a requirement for PDSCH performance with simultaneous two-panel reception in the propagation conditions with power profile.
· Option 2 (Ericsson): 
· Two SNR for two panels, separately
· Recommended WF
· More discussion needed, pending on issue 3-2-1


Issue 3-2-3:  Power scaling for two served RRH
· Agreement in the last meeting
· 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
· Proposals
· Option 1 (Qualcomm): 
· RAN4 to further discuss the applicability of the Rel.16 agreement on power scaling to FR2 HST with multi RX, and if necessary, revert it;
· Recommended WF
· Clarification on the necessity of power scaling factor 1/sqrt(2) to transmitted PDSCH signal from each TRxP 


Issue 3-2-4: PDSCH allocation timeline in the UE Demod Test
· Observations
· Observation 1 (Nokia):
· PDCCH and PDSCH are DTXed in other slots in which the throughput statistics are not considered is already agreed.
· RAN4 has already agreed to consider mDCI with independent processing
· Proposals
· Option 1(Samsung):
· 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)






· Option 2 (Huawei):
· The existing formula in Rel-17 for the TCI switching time can be reused, i.e. THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS proc.
· Schedule TCI state switching command using MCS4 in the slots where SSB transmitted, i.e. slot#57600n for the panel 1 and slot#57600n+16480 for the panel 2 respectively.
· For both panels, TMAC Proc can be 24 slots that is corresponding to 3ms, TfirstSSB can be 132 slots that is calculated by min(SSB@slot#160n-THARQ-TMAC Proc), TSSB proc can be 16 slots that is corresponding to 2ms, TfirstTRSafterSSB can be 69 slots that is calculated by min(TRS@slot#(80n+5)-TSSB), TTRS proc can be 16 slots that is corresponding to 2ms.
· Option 3 (Nokia): RAN4 to consider Option 1 as following
· 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
· Option 4 (QC):
· RAN4 to consider the PDSCH/PDCCH scheduling timeline proposed above for agreement for FR2 HST multi-RX;

	· PDCCH and PDSCH associated with TCI # (TBD, left-facing RRH panels) is transmitted from slot # 
· 0, 							k = 0;
· (k - 1)*n1 + 1 + THARQ + TMAC proc + Tfirst TRS Left + TTRS proc, 	k = 1,2,3,…;
to slot# 
· k * n1 + 1 + THARQ + TMAC proc, 				k = 0,1,2,3…;
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
· PDCCH and PDSCH associated with TCI # (TBD, right-facing RRH panels) is transmitted from slot # 
· 0, 								k = -1;
· k * n1 + n2 + 1 + THARQ + TMAC proc + Tfirst TRS Right + TTRS proc, 		k = 0, 2,3,…;
to slot# 
· (k + 1) * n1 + n2 + 1 + THARQ + TMAC proc, 				k = -1, 0,1,2,3…;
	     PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
The values in the proposed allocation above are:
· THARQ = 4 is the number of slots between PDSCH and corresponding HARQ-ACK;
· TMAC proc = 24 is the number of slots to process MAC-CE;
· TTRS proc = 16 is the number of slots for TRS processing;
For Left-facing panels:
· n1 = 57600 is the number of slots between two TCI switches according to the agreed geometry for scenario B-1;
· Tfirst TRS Left = 51 is the number of slots to first TRS transmission occasion for Left-facing RRH panels after MAC-CE command is decoded by the UE;
For Right-facing panels:
· n2 = 16457 is the number of slots transmitted in 2*Ds_offset according to the agreed geometry for scenario B-1;
-	Tfirst TRS Right = 74 is the number of slots to first TRS transmission occasion for Right-facing RRH panels after MAC-CE command is decoded by the UE;



· Recommended WF
· 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
· THARQ = 4 is the number of slots between PDSCH and corresponding HARQ-ACK;
· TMAC proc = 24 is the number of slots to process MAC-CE;
· TTRS proc = 16 is the number of slots for TRS processing;
· FFS on 
· TfirstSSB
· TfirstTRSafterSSB
· More discussion needed
· Need to align the value of Ds_offset =100m?


Issue 3-2-5: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception 
· Proposals
· Option 1(Samsung)
· 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
· Option 2 (QC): 
· RAN4 to consider revising the agreement in previous WF [2] if RRM agree to replace simultaneousReceptionDiffTypeD-r16 with a new UE capability;
· RAN4 to agree on the following capabilities for the applicability of the FR2 HST multi-RX UE Demodulation requirements:
· UE Power Class 6 (PC6);
· simultaneousReceptionFR2HST-r18;
· If not included in capability above: [maxNumberActiveTCI-PerBWP > 1]
· multiDCI-MultiTRP-r16;
· overlapPDSCHsFullyFreqTime-r16;

· Recommended WF
· Introduce the following test applicability rule for PDSCH requirement with multi-Rx reception?
· UE Power Class 6 (PC6);
· simultaneousReceptionFR2HST-r18;
· maxNumberActiveTCI-PerBWP > 1
· multiDCI-MultiTRP-r16;
· overlapPDSCHsFullyFreqTime-r16;

Issue 3-2-6: Simulation results collection
· Proposals
· Option 1 (Nokia): RAN4 to collect the simulation results from companies in RAN4 #108 bis for the alignment  
· Recommended WF
· Hold on, pending on conclusion of test setup discussion 

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

	R4-2316007
	Huawei, HiSilicon
	Observation 1: For the UE side, 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: Do not define PDCSH demodulation requirements for tunnel scenario.
Observation 2: For the BS side, 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: Do not define PUCSH demodulation requirements for tunnel scenario.

	R4-2316080
	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.

	R4-2316147
	Samsung
	Proposal 1: No BS and UE demodulation requirement introduced for tunnel scenario.

	R4-2316622
	Nokia
	Observation 1: Rel-17 uni-directional channel models with parameters adapted to the tunnel deployment does not provide any impact on the PDSCH demodulation performance in comparison with open-space Scenario-A.
Observation 2: In the currently discussed open-space and tunnel channel conditions, the demodulation performance in the tunnel cannot be expected to be lower than in the open space.
Proposal 1: There is no need to define new requirements on UE Demodulation performance in the tunnel in addition to the existing Rel-17 and Rel-18 open-space requirements.
Observation 3: Tunnel channel profiles that are under discussion do not introduce new aspects or more channelling propagation conditions in comparison to open-space scenario.
Proposal 2: There is no need to define new requirements on BS Demodulation performance in the tunnel.

	R4-2316737
	Qualcomm
	Observation 1: Channel Model for Tunnel Scenario is aligned with open space requirements, and introducing requirements based on the proposed channel model doesn’t provide any additional coverage;
Proposal 1: Based on Observation 1, RAN4 should not consider introducing new FR2 HST DPS requirements for the tunnel scenario in Rel.18, and consider the performance in this deployment to be already tested by existing Rel.17 requirements.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Last RAN4 meeting agreements in the WF R4-2313919
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 (Nokia):
· Rel-17 uni-directional channel models with parameters adapted to the tunnel deployment does not provide any impact on the PDSCH demodulation performance in comparison with open-space Scenario-A. 
· In the currently discussed open-space and tunnel channel conditions, the demodulation performance in the tunnel cannot be expected to be lower than in the open space.
· Observation 2 (Qualcomm): 
· Channel Model for Tunnel Scenario is aligned with open space requirements, and introducing requirements based on the proposed channel model doesn’t provide any additional coverage
· Observation 3 (Huawei, HiSilicon):
· For the UE side, 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 4 (Ericsson):
· PDSCH demodulation performance with Tunnel model option 1 is same as Rel-17 HST-DPS Uni-directional Scenario A.
· Doppler shift jump in option 2 impacts to the PDSCH performance, but the impact to total PDSCH throughput performance is negligible.
· Proposals
· Option 1 (Nokia, Qualcomm, Huawei, Ericsson, Samsung)
· No new UE demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI
· Recommended WF
· No new UE demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI ?

Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
· Observations 
· Observation 1 (Nokia): 
· Tunnel channel profiles that are under discussion do not introduce new aspects or more channelling propagation conditions in comparison to open-space scenario.
· Observation 2 (Huawei): 
· For the BS side, 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 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 (Nokia, Samsung, Ericsson, Huawei)
· No new BS demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI
· Recommended WF
· No new BS demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI ?


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

	R4-2316019
	Huawei, HiSilicon
	Draft CR on PDSCH requirement with multi-Rx

	R4-2316078
	Ericsson
	Draft CR on FRC for PDSCH requirement with CA

	R4-2316637
	Nokia
	Draft CR On HST FR2 PDSCH with CA

	R4-2316730
	Qualcomm
	Draft CR on applicability of UE Demod requirements for FR2 HST with multi-RX




Moderator’s note 1: Based on the CR work split, we are missing the draft CR and big draft CR from Samsung. 
	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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