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1	Introduction
RAN4#106bis-e agreed with the way forward on demodulation requirements for Rel-18 FR2 HST [1], and agreed with the initial simulation assumption for PDSCH CA demodulation requirements [2]. This contribution provides our initial simulation results for PDSCH CA demodulation requirements according to the simulation assumption and discusses the remaining open issues.
2	Simulation results
Table 1 shows our initial simulation results for FR2 HST-DPS according to the simulation assumption [2]. The detailed FRC tables are shown in Appendix.
[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	Discussion
3.1	Carrier combinations
	Agreement  
· Specify CA PDSCH requirements for FR2 HST with component carrier configuration as
· {50, 100, 200, 400} Hz for 120KHz SCS
· Companies are encouraged to check whether existing SNR requirement for 200MHz CBW defined in single carrier can be reused for CA case with 200MHz in the next meeting pending on the collected impairment results
· FFS on the carrier combinations considered for requirement



In RAN4#106bis-e, RAN4 agreed to specify the FR2 HST CA PDSCH demodulation requirements by combining multiple single carrier PDSCH demodulation requirements, as same as the CA demodulation requirements defined in Rel-16. However it is FFS on the CA CC configurations. The existing CA demodulation requirements in FR2 is specified for intra-band contiguous CA (CA_C), intra-band non-contiguous CA (CA_N), and inter-band CA (CA_AX with X bands), according to the RF core requirements specified in TS36.101-2. On the other hand, this objective of this WI [3] is to specify the demodulation performance requirements for intra-band carrier aggregation only. We therefore propose the HST CA demodulation requirements are only applicable for intra-band contiguous CA (CA_C) and intra-band non-contiguous CA (CA_N). Other than that, we think the existing applicability and test rules for FR2 CA PDSCH demodulation can be used for HST CA scenarios, that is, UE is tested only for the largest aggregated CA bandwidth combination.
Proposal 1: Rel-18 FR2 CA PDSCH demodulation requirements for HST are only applicable for intra-band contiguous CA and intra-band non-contiguous CA combinations.
Proposal 2: Apply the existing applicability and test rules for FR2 CA PDSCH demodulation (TS38.101-4 clause 7.1.1.5) to Rel-18 CA PDSCH demodulation requirements for HST.
3.2	Additional margin
	Way forward:
· FFS on the necessity of considering additional margin for CA requirement based on single carrier simulation with considering imperfection model
· FFS on how to consider the imperfection model if considered 



RAN4 PDSCH demodulation requirements are usually set from the average of companies’ impairment results with additional margin if the span of alignment results is small (e.g. 2.5dB). RAN4 have applied this approach for Rel-16 FR2 CA PDSCH demodulation requirements, where RAN4 set the additional margin to 0.5dB because of 16QAM [4]. We think RAN4 can apply the same approach for HST CA demodulation requirements as far as the span of alignment results is small enough, e.g., 2.5dB. Since the FRC uses 64QAM for HST-DPS, however, we propose to set the additional margin as 0.7dB.  
Proposal 3: RAN4 should consider additional margin of 0.7dB for Rel-18 CA PDSCH demodulation requirements for HST as far as the span of alignment results is less than 2.5dB.
4	Summary
Proposal 1: Rel-18 FR2 CA PDSCH demodulation requirements for HST are only applicable for intra-band contiguous CA and intra-band non-contiguous CA combinations.
Proposal 2: Apply the existing applicability and test rules for FR2 CA PDSCH demodulation (TS38.101-4 clause 7.1.1.5) to Rel-18 CA PDSCH demodulation requirements for HST.
Proposal 3: RAN4 should consider additional margin of 0.7dB for Rel-18 CA PDSCH demodulation requirements for HST as far as the span of alignment results is less than 2.5dB.
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Appendix
Table 2	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}
	
	12
	12
	12
	12

	  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
	61480
	[14856]
	[30728]
	[122976]

	  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
	8
	[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
	116568
	[17088]
	[43308]
	[263088]

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	146520
	[35520]
	[73260]
	[293040]

	  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
	522.195
	[124.838]
	[261.116]
	[1044.529]

	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	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}
	
	12
	12
	12
	12

	  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
	61480
	[14856]
	[30728]
	[122976]

	  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
	8
	[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
	
	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
	131544
	[26304]
	[58284]
	[278064]

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	146520
	[35520]
	[73260]
	[293040]

	  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
	526.704
	[125.914]
	[263.371]
	[1053.548]

	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
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