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1. Introduction
In last RAN4 103-e meeting, test setup for PDSCH requirement for HST-SFN scheme A with single carrier has agreements in WF [1] as below.  In this contribution, we share our simulation results and views for information.
	Issue 2-2-1: Maximum Doppler shift 
· RAN4 will make final decision about the value of Maximum Doppler shift in RAN4#104-e meeting based on the simulation results, e.g. compare the required SNR to achieve 70% of peak rate with MCS17 (or MCS13) with rank 2.
· Option 1: 870Hz (baseline)
· Option 2: 972Hz
· Encourage interested companies provide the simulation results for both Options in RAN4#104-e meeting.
Issue 2-2-2: MCS & Rank 
· MCS17 rank 2 as the baseline. 
· RAN4 may consider MCS13 rank 2 according to the simulation results
Issue 2-2-3: UE capability
The PDSCH demodulation requirements for HST-SFN Scheme A should be applicable for UE capable of “23-6-1 SFN scheme A (scheme 1) for PDSCH and PDCCH”.



Besides, there is still no conclusion on whether to introduce PDSCH requirements for HST-SFN scheme B.  In this contribution we also provide our simulation results and views on this open issue based on the agreed TRP pre-compensation modelling in [1].
	Issue 2-1-1: Whether to define PDSCH requireemnt with HST-SFN scheme B
· Option 1: Introduced the PDSCH requirement with HST-SFN B under test applicability rule 
· FFS on the pre-compensation modeling  
· Option 2: Not to introduce the PDSCH requirement with HST-SFN B
Issue 2-3-1: Modeling of TRP pre-compensation 
· Assume perfect modeling of TRP pre-compensation as baseline.
· Interested companies can evaluate the following model:
· The frequency shift  (Hz) from kth RRH is given by:
 for 
and 
 for 
where



2. Simulation results of SFN scheme A
We evaluate SFN scheme A performance based on below simulation assumptions. 
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Channel model we used is similar as 3GPP38.101-4 B.3.2 HST-SFN [2], removing 2 taps. Related Doppler shift trajectory and relative power level trajectory are as Fig.1.
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Fig.1 Doppler shift trajectory and relative power level trajectory of maximum Doppler shift 870Hz
· Simulation results for FDD
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Fig.2 Throughput performance of FDD MCS13 and MCS17
· Simulation results for TDD
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Fig.3 Throughput performance of TDD MCS13 and MCS17
The SNR points at 70% of peak rate for different test cases are summarized in the following table：
Table 2.1: SNR point at 70% peak rate of different cases
	Case Number
	Duplex
	MCS level
	Maximum Doppler(Hz)
	Antenna Configuration
	SNR(dB) point

	1
	FDD
	13
	870
	2x2
	9.5

	2
	FDD
	13
	972
	2x2
	10.3

	3
	FDD
	13
	870
	2x4
	6.1

	4
	FDD
	13
	972
	2x4
	6.9

	5
	FDD
	17
	870
	2x2
	13.1

	6
	FDD
	17
	972
	2x2
	16.1

	7
	FDD
	17
	870
	2x4
	10.0

	8
	FDD
	17
	972
	2x4
	12.6

	9
	TDD
	13
	1667
	2x2
	9.4

	10
	TDD
	13
	1667
	2x4
	6.3

	11
	TDD
	17
	1667
	2x2
	11.3

	12
	TDD
	17
	1667
	2x4
	8.3



Observation1: for FDD, compared with MCS13, MCS17 has larger SNR difference between maximum Doppler 870Hz and 972Hz.
Observation2: for FDD MCS17, the SNR points difference at 70% of peak rate is 2.6~3dB between maximum Doppler 870Hz and 972Hz.
Proposal 1: MCS17 and rank2 should be used for PDSCH requirement setup for HST-SFN scheme A with single carrier.
Proposal 2: Maximum Doppler shift for PDSCH requirement setup for HST-SFN scheme A with single carrier
· FDD, 870Hz
· TDD, 1667Hz
Proposal 3: SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme A with single carrier
	Case Number
	Duplex
	MCS level
	Maximum Doppler(Hz)
	Antenna Configuration
	SNR(dB)

	1
	FDD
	17
	870
	2x2
	13.1

	2
	FDD
	17
	870
	2x4
	10.0

	3
	TDD
	17
	1667
	2x2
	11.3

	4
	TDD
	17
	1667
	2x4
	8.3



3. Simulation results of SFN scheme B 
According the WF [1], Simulation assumption of scheme B is as same as scheme A, except the Channel model. Assume single tap channel model as the baseline, provide simulation result of perfect modeling of TRP pre-compensation, and also simulate the delta Doppler shift is   (Fig.4 shows the Doppler shift trajectory of FDD and TDD cases).
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Table 3.1: SNR point at 70% peak rate of different cases
	Case Number
	Duplex
	MCS level
	Antenna Configuration
	Max Doppler shift
	others
	SNR(dB)

	1
	FDD
	17
	2x2
	870Hz
	single tap
	11.7

	2
	FDD
	17
	2x2
	870Hz
	2 taps and 0Hz delta between 2 taps
	12.8

	3
	FDD
	17
	2x2
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	13.6

	4
	FDD
	17
	2x4
	870Hz
	single tap
	8.4

	5
	FDD
	17
	2x4
	870Hz
	2 taps and 0Hz delta between 2 taps
	9.9

	6
	FDD
	17
	2x4
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	10.6

	7
	TDD
	17
	2x2
	1667Hz
	single tap
	11.3

	8
	TDD
	17
	2x2
	1667Hz
	2 taps and 0Hz delta between 2 taps
	13.8

	9
	TDD
	17
	2x2
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	14.6

	10
	TDD
	17
	2x4
	1667Hz
	single tap
	8.4

	11
	TDD
	17
	2x4
	1667Hz
	2 taps and 0Hz delta between 2 taps
	11.2

	12
	TDD
	17
	2x4
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	11.9



Observation3: the SNR point of HST-SFN scheme B with perfect modeling of TRP pre-compensation, is 1.1~2.8dB worse than that of HST single tap channel modeling.
Proposal 4:  Introduce PDSCH requirements for HST-SFN scenario with scheme B.
Proposal 5: For PDSCH requirements for HST-SFN scheme B, both perfect modelling of TRP pre-compensation and delta Doppler shift 0.1ppm*fc modelling are acceptable. 
Proposal 6: SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme B with single carrier
	Case Number
	Duplex
	MCS level
	Antenna Configuration
	Max Doppler shift
	others
	SNR(dB)

	2
	FDD
	17
	2x2
	870Hz
	2 taps and 0Hz delta between 2 taps
	12.8

	3
	FDD
	17
	2x2
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	13.6

	5
	FDD
	17
	2x4
	870Hz
	2 taps and 0Hz delta between 2 taps
	9.9

	6
	FDD
	17
	2x4
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	10.6

	8
	TDD
	17
	2x2
	1667Hz
	2 taps and 0Hz delta between 2 taps
	13.8

	9
	TDD
	17
	2x2
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	14.6

	11
	TDD
	17
	2x4
	1667Hz
	2 taps and 0Hz delta between 2 taps
	11.2

	12
	TDD
	17
	2x4
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	11.9



4. Conclusion
In this contribution, we provide simulation results for PDSCH demodulation requirement for Enhancement on HST-SFN deployment, based on the agreements in RAN4 #103-e meeting. We compare different test cases under FDD and TDD mode. According to the above results, we observe that:
Observation1: for FDD, compared with MCS13, MCS17 has larger SNR difference between maximum Doppler 870Hz and 972Hz.
Observation2: for FDD MCS17, the SNR points difference at 70% of peak rate is 2.6~3dB between maximum Doppler 870Hz and 972Hz.
Proposal 1: MCS17 and rank2 should be used for PDSCH requirement setup for HST-SFN scheme A with single carrier.
Proposal 2: Maximum Doppler shift for PDSCH requirement setup for HST-SFN scheme A with single carrier
· FDD, 870Hz
· TDD, 1667Hz
Proposal 3: SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme A with single carrier
	Case Number
	Duplex
	MCS level
	Maximum Doppler(Hz)
	Antenna Configuration
	SNR(dB)

	1
	FDD
	17
	870
	2x2
	13.1

	2
	FDD
	17
	870
	2x4
	10.0

	3
	TDD
	17
	1667
	2x2
	11.3

	4
	TDD
	17
	1667
	2x4
	8.3



Observation3: the SNR point of HST-SFN scheme B with perfect modeling of TRP pre-compensation, is 1.1~2.8dB worse than that of HST single tap channel modeling.
Proposal 4:  Introduce PDSCH requirements for HST-SFN scenario with scheme B.
Proposal 5: For PDSCH requirements for HST-SFN scheme B, both perfect modelling of TRP pre-compensation and delta Doppler shift 0.1ppm*fc modelling are acceptable. 
Proposal 6: SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme B with single carrier
	Case Number
	Duplex
	MCS level
	Antenna Configuration
	Max Doppler shift
	others
	SNR(dB)

	2
	FDD
	17
	2x2
	870Hz
	2 taps and 0Hz delta between 2 taps
	12.8

	3
	FDD
	17
	2x2
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	13.6

	5
	FDD
	17
	2x4
	870Hz
	2 taps and 0Hz delta between 2 taps
	9.9

	6
	FDD
	17
	2x4
	870Hz
	2 taps and 0.1ppm delta between 2 taps
	10.6

	8
	TDD
	17
	2x2
	1667Hz
	2 taps and 0Hz delta between 2 taps
	13.8

	9
	TDD
	17
	2x2
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	14.6

	11
	TDD
	17
	2x4
	1667Hz
	2 taps and 0Hz delta between 2 taps
	11.2

	12
	TDD
	17
	2x4
	1667Hz
	2 taps and 0.1ppm delta between 2 taps
	11.9
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Parameter Value Value
Duplex mode FDD DD
scs 5kHz 30KHz
[Antenna configuration 2224 2224
Rank 2 2
[TDD pattem 7D152U. 56D 4G 4U
s and Dmin Ds =700m: Dmin=150m Ds =700m: Dmin=150m
Maximum Doppler 670tz 972Hz 667Hz
MCS. 37 37
Bandwidth 0MHz 40MFz
[Active DL BWP index 1 1
[PDSCH configuration [Mapping type Type A Type A
KO 0 0
[Starting symbol (S) 2 2
Length (1) 12 12
[PDSCH aqgregation factor 1 1
[PRS bundling type Static Static
PRE bundling size 2 2
Resource allocation type Type 0 Type 0
REG size Config2 Config2
[VRB to-PRE mapping type Non-interleaved Non-interleaved
[VRB-to-PRB mapping interleaver bundle size WA WA
[PDSCH DIVRS configuration [DMRS Type Type 1 Type 1
[Number of additional DMRS 2 2

[Maximum number of OFDM symbols for DL front loaded DMIRS|

7

7

[CSIRS for tracking

[CSIRS periodicit

10 slots for CSIRS resource 1.2.3.4.

20 slots for CSIRS resource 1.2.3.4.

CSIRS offset

A slot for CSIRS resource 1 and 2
2 slots for CSIRS resource 3 and 4.

1 slot for CSIRS resource 1 and 2
2 slots for CSIRS resource 3 and 4.

[Number of HARQ Processes

7

8

The number of slots between PDSCH and corresponding HARQ-ACK information

2

"Specific to each TDD UL-DL patter and
as defined in Annex A1.2





