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1	Introduction
RAN4#107 agreed with the way forward on PDSCH demodulation requirements for Rel-18 FR2 HST [1]. This contribution provides our updated PDSCH simulation results according to the simulation assumption [2] and discusses the remaining open issues.
2	Simulation results
	Issue 2-1-6:  Simulation results alignment and requirement derivation
Agreement:
· Companies are encouraged to provide the simulation result in the next meeting for further alignment according to the simulation assumption R4-2305893
· The requirement derivation and whether to add additional margin will be discussed based on the collected simulation results.



Table 1 shows our simulation results for FR2 HST-DPS according to the simulation assumption [2]. Note we have revised the FRCs as shown in Appendix, where we found the number of DMRS symbols in special slots did not follow RAN1 specification (See [3] for the correction CR of Rel-17 FR2 HST-DPS).
[bookmark: _Ref133865699]Table 1	PDSCH CA simulation results for alignment.
	Test number
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	FRC 1-1
	50 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-BI-B
	1
	2x2
	70
	10.5

	1-2
	FRC 1-2
	100 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-BI-B
	1
	2x2
	70
	10.5

	1-3
	FRC 1-3
	400 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-BI-B
	1
	2x2
	70
	10.5

	1-4
	R.PDSCH.5-12.2 TDD
	200 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-BI-B
	1
	2x2
	70
	10.5

	2-1
	FRC 2-1
	50 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-UNI-A
	2
	2x2
	70
	10.5

	2-2
	FRC 2-2
	100 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-UNI-A
	2
	2x2
	70
	10.5

	2-3
	FRC 2-3
	400 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-UNI-A
	2
	2x2
	70
	10.5

	2-4
	R.PDSCH.5-12.1 TDD
	200 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-UNI-A
	2
	2x2
	70
	10.5



3	Open issues
3.1	Applicability of CA test cases
	Way Forward
· FFS on Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17.



The remaining open issue on the CA demodulation requirements is the PDSCH CA requirements are applicable from Rel-17 as the release independent, or applicable from Rel-18. 
RAN4 had the similar discussion in Rel-17 FR1 HST WI on the applicable releases for CA PDSCH demodulation requirements. Rel-17 FR1 HST concluded that HST-DPS CA demodulation requirements are applicable from Rel-15 according to the UE capability, although HST-SFN CA demodulation requirements are applicable from Rel-16, as specified in TS 38.307 V17.10.0 below. 
Table 5.4-1: Additional requirements of other release independent features
	Feature
	Release
independent from
	Requirements to be fulfilled
(see 38.307 of the REL when the feature was introduced)
	Further information

	…
	…
	…
	…

	HST-SFN CA demodulation enhancement for FR1 high speed train scenario enhancement
	Rel-16 (NOTE 3)
	Table C.4-1
	Rel-17 WI NR_HST_FR1_enh introduced band independent HST-SFN CA demodulation enhancement: see Table C.4-1

	HST-DPS CA demodulation enhancement for FR1 high speed train scenario enhancement
	Rel-15 (NOTE 4)
	Table C.4-1
	Rel-17 WI NR_HST_FR1_enh introduced band independent HST-DPS CA demodulation enhancement: see Table C.4-1

	[…]
NOTE 3:	Rel-16 UEs supporting the high speed train are assumed to read the Rel-17 high speed train scenario information, which is broadcast to all UEs.
NOTE 4:	Rel-15 UEs supporting the high speed train are assumed to read the Rel-17 high speed train scenario information, which is broadcast to all UEs.



If we follow the conclusion of Rel-17 FR1 HST, we think Rel-17 FR2 HST-DPS CA demodulation requirements should be applicable from Rel-17 UE according to the UE capability. 
Proposal: Rel-18 FR2 HST-DPS CA PDSCH demodulation requirements should be applicable from Rel-17 according to the UE capability.
4	Summary
Proposal: Rel-18 FR2 HST-DPS CA PDSCH demodulation requirements should be applicable from Rel-17 according to the UE capability.
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Appendix
Table 2	Corrected 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 {1,…,159}
	
	13
	13
	13
	13

	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}
	
	18
	18
	18
	18

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,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
	57376
	[13832]
	[28680]
	[114776]

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

	  For Slot i = 1
	
	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
	7
	[2]
	[4]
	[15]

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,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
	180720
	[32640]
	[75384]
	[391392]

	  For Slots i = 3 and 83 (Note 3)
	Bits
	107856
	[14976]
	[38952]
	[245664]

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	137808
	[33408]
	[68904]
	[275616]

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,79,82,…,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
	515.629
	[123.200]
	[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



Table 3	Corrected 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

	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}
	
	18
	18
	18
	18

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,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
	57376
	[13832]
	[28680]
	[114776]

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,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 {1,…,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
	7
	[2]
	[4]
	[14]

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,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
	122832
	[24192]
	[53928]
	[260640]

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	137808
	[33408]
	[68904]
	[275616]

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,79,82,…,159}
	Bits
	210672
	[51072]
	[105336]
	[421344]

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

	Max. Throughput averaged over 2 frames
	Mbps
	520.138
	[124.275]
	[260.094]
	[1040.428]

	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
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