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[bookmark: _Toc116995841]Introduction
The way forward (WF) from the discussions on HST-FR2-Enhanced Demodulation in RAN4#109 is documented in [1], in which the agreements related to simulation on PDSCH with multi-RX are summarized below: 
	Issue 3-1-0: Test requirement to be defined
Agreement: 
· Introduce PDSCH requirement with only considering RTD larger than CP. The PDSCH requirement is only applied for UE supporting [simultaneousReceptionFR2HST-r18] capability

Issue 3-2-1: UE processing assumption for the FFT window
Issue 3-2-2:  RTD value for PDSCH requirement for multi-Rx reception
Issue 3-2-3: MCS pair for PDSCH requirement for multi-Rx chain reception 
Issue 3-2-4: Test metric of SNR derivation for PDSCH requirement for multi-Rx chain reception 

Agreement:
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition.
· RTD introduced
· 1.5xCP
· MCS pairs
· Option1: MCS 13
· Option2: MCS 11
· Test metric
· 70% Tput for each PDSCH
· Companies are encouraged to provide both ideal and impairments results for MCS pairs (MCS 19, MCS 13) and (MCS 19, MCS 11) based on RTD=1.5xCP in the RAN4#110 meeting, and make the down selection for specifying requirement in the next meeting  




In RAN4#108, the updated simulation assumptions and parameters for HST FR2 PDSCH with multi-RX were agreed and documented in [3]. For a direct reference, we provide them in the Appendix.
Simulation Results
[bookmark: _Toc116995848][bookmark: _Hlk142687521]The simulation results presented here are based on the agreed simulation assumptions and parameters in [3]. Furthermore, as agreed in [4], the simulations did not consider the power scaling factor. While there was an agreement for not specifying the FFT assumption (refer to Issue 3-2-1 above), we note here that the simulations were assuming independent FFT per panel. 
Some of the agreed assumptions and parameters used in the simulations to be highlighted here are listed below:
· mDCI transmission scheme,
· 2 layers from each TRP, that is, 2+2 layer combination,
· no inter-TRP interference,
· independent processing per TRP,
· MCS pairs of (19,11) and (19,13), and
· RTD = 1.5 CP.
The simulation results are presented in Table 1 and Table 2 below for the case of with and without impairments, respectively:
[bookmark: _Ref146738737]Table 1. Simulation Results for RTD=1.5 CP and Power Difference of 6.5 dB – Ideal
	Bandwidth (MHz)
	Subcarrier Spacing (KHz)
	Carrier Frequency (GHz)
	MCS Pair (MCS1, MCS2)
	Rank per TRP
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Throughput (%)
	SNR Pair (SNR1, SNR2) (dB)

	200
	120
	30
	(19,11)
	2
	2x2 Low
	70
	(12.6, 7.0)

	200
	120
	30
	(19,13)
	2
	2x2 Low
	70
	(12.6, 10.0)



[bookmark: _Ref158219929]Table 2. Simulation Results for RTD=1.5 CP and Power Difference of 6.5 dB – Impairments
	Bandwidth (MHz)
	Subcarrier Spacing (KHz)
	Carrier Frequency (GHz)
	MCS Pair (MCS1, MCS2)
	Rank per TRP
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Throughput (%)
	SNR Pair (SNR1, SNR2) (dB)

	200
	120
	30
	(19,11)
	2
	2x2 Low
	70
	(15.1, 9.5)

	200
	120
	30
	(19,13)
	2
	2x2 Low
	70
	(15.1, 12.5)



Furthermore, as side information, we provide simulation results for RTD = 2.5 CP without impairments below, for comparison to the agreed RTD= 1.5 CP:
Table 3. Simulation Results for RTD=2.5 CP and Power Difference of 10.8 dB - Ideal
	Bandwidth (MHz)
	Subcarrier Spacing (KHz)
	Carrier Frequency (GHz)
	MCS Pair (MCS1, MCS2)
	Rank per TRP
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Throughput (%)
	SNR Pair (SNR1, SNR2) (dB)

	200
	120
	30
	(19,11)
	2
	2x2 Low
	70
	(12.6, 17.1)



More of our observations and proposals related to HST FR2 PDSCH with multi-RX can be found in the discussion paper in [2]. 

Conclusion
[bookmark: _Toc116995849]In this paper, we provide simulation results with the agreed simulation assumptions and parameters in [3]. Our simulation is considering only the case of independent FFT. More on our observations and proposals related to HST FR2 with multi-RX can be found in [2]. 
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Appendix
Table A. Simulation assumption for PDSCH demodulation requirements with multi-Rx simultaneous reception [3]


	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	Duplex mode
	
	TDD 

	UL-DL configuration
	
	FR2.120-1

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	{1000,1001}
	{1002,1003}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	full-overlapping

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity

	· Note 1:	PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0 and transmission from TRxP #2 uses CORESETPoolIndex 1



	Parameter
	Unit
	Value

	Reference channel
	
	TRxP #1
	TRxP #2-1
	TRxP #2-2
	

	Channel bandwidth
	MHz
	200
	200
	200
	

	Subcarrier spacing
	kHz
	120
	120
	120
	

	Allocated resource blocks
	PRBs
	132
	132
	132
	

	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
	13
	19
	

	Modulation
	
	64QAM
	16QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.48
	0.50
	

	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}
	
	36
	36
	36
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	
	36
	36
	36
	

	  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
	51216
	33816
	53288
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	Bits
	77896
	57376
	92200
	

	  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
	7
	5
	7
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	CBs
	10
	7
	11
	

	  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
	153456
	102304
	153456
	

	  For Slots i = 6 and 86 (Note 3)
	Bits
	153456
	102304
	153456
	

	  For Slot i, if mod(i, 5) = 3 for i from {7,…, 94,87, …, 159}
	Bits
	125136
	72864
	109296
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {7,…,84,87,…,159}
	Bits
	182160
	121440
	182160
	

	  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
	441.601
	319.213
	511.326
	

	· 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




