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1	Introduction
RAN4#108 agreed with the way forward on PDSCH demodulation requirements for Rel-18 FR2 HST [1] and updated the simulation assumption [2]. In this contribution, we discuss the detailed simulation assumption. 
2	Simulation assumption
RAN4#108 has corrected the FRC table used for Rel-17 FR2 HST-DPS demodulation requirements and updated the FRC for Rel-18 CA demodulation requirements accordingly. This section shows the detailed description how to derive the FRC table.
2.1	HST-DPS Uni-directional scenario
In this scenario we need to consider 4 types of slots to design FRC table:
· 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. 
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	(a) Normal DL slots
	(b) Special slots
	(c) TRS slots


[bookmark: _Ref145105087]Figure 1	DMRS/PTRS/TRS allocation in FR2 HST-DPS Uni-directional scenario. 

The total PDSCH symbols are derived as Table 1. Based on the total symbols the FRC tables are givens as in Appendix A.1. 
[bookmark: _Ref145105195]Table 1	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



2.2	HST-DPS Bi-directional scenario
In this scenario we need to consider 4 types of slots to design FRC table:
· 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. 
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	(a) Normal DL slots
	(b) Special slots
	(c) TRS slots


[bookmark: _Ref145105388]Figure 2	DMRS/PTRS/TRS allocation in FR2 HST-DPS bi-directional scenario. 
The total PDSCH symbols are derived as Table 2. Based on the total symbols the FRC tables are givens as in Appendix A.2. 
[bookmark: _Ref145105435]Table 2	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. 



3	Simulation results
Table 3 shows our simulation results for FR2 HST-DPS according to the FRCs shown in Appendix.
[bookmark: _Ref133865699]Table 3	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 BI-1
	50 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-BI-B
	1
	2x2
	70
	10.5

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

	1-3
	FRC BI-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 UNI-1
	50 / 120
	64QAM, 0.43
	FR2.120-1
	HST-DPS-FR2-UNI-A
	2
	2x2
	70
	10.5

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

	2-3
	FRC UNI-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



4	Summary
Proposal: Confirm the FRC tables shown in Appendix for FR2 HST-DPS CA PDSCH demodulation requirements.   
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Appendix
The numbers highlighted in yellow are correction is the changes from [2]. 
A.1	PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 and 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




[bookmark: _Hlk145105298]A.2	PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 and 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
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