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1	Introduction
The way forward [1] suggests to continue the study of the performance benefits of transmission scheme 2 (mDCI-based transmission scheme) in HST-SFN deployment comparing to other transmission schemes such as 1) HST-SFN joint transmission and 2) HST-DPS.
	· Option 1: Do not define requirements for transmission scheme 2​
· Option 2: Continue Evaluation of transmission scheme 2​
· Companies are suggested to provide the performance evaluation of transmission scheme 2 (i.e., multi-DCI based transmission scheme) for following cases​
· Case 1: Fix the MCS along the track​
· Case 2: Vary the MCS along the track​
· Note: To vary SNR along the track consider HST-SFN channel model from TS 38.101-4 without normalization, i.e.
·  for 



This contribution provides our performance evaluation according to the parameters in Table 1. 
[bookmark: _Ref66216934]Table 1	Common parameters. 
	Parameters
	Values

	Antenna configuration
	2Tx per TRP
2Rx

	SCS / CBW
	TDD SCS=30kHz, CBW=40MHz

	TDD pattern 
	7DS2U

	TRS periodicity
	10ms

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	Number of visible RRHs
	2

	Rank
	2

	MCS
	13 for HST-SFN
17 HST-DPS

	Max Doppler shift
	1667 Hz

	Note 1:	Number of visible RRHs are set to 2 for HST-SFN JT for the comparison with mDCI
Note 2:	gNB schedules half of PRBs (0-52) from TRP#1 and the rest of PRBs (53-105) from TRP#2 for mDCI transmission


2	Discussion
2.1	Comparison with HST-SFN Joint transmission
RAN4#98bis-e discussed the possibility to vary MCS and SNR during the test for the evaluation. For the comparison to HST-SFN JT, we have reused the HST-SFN channel model specified in TS38.101-4 B.3.2. This means we keep the total received signal level constant over the simulation, but the ratio of the received signal powers among the RRHs is different depending on the distance between UE and RRHs. Since RAN4 usually use SNR for test metric of PDSCH demodulation requirements, it is important to keep SNR constant during the test.
Figure 1 shows the comparison of HST-SFN JT and multi-DCI based transmission scheme under the HST-SFN channel model. In the comparison we set the number of RRHs to 2 for both transmission schemes. RAN4#98bis-e also discussed the possibility of varying MCS during the test. We understand the motivation to change MCS per RRH according to UE location because HST-SFN channel model changes the received signal power from the RRHs according to the UE location. However our concern is the complexity of test specification, e.g., which MCS is set in which UE location, and how to define the maximum throughput in FRC. Considering the concerns, we fixed the MCS over the simulation, but evaluated several MCS indexes. 
From the comparison it is clearly observed the mDCI-based transmission scheme cannot exceed the throughput with HST-SFN JT regardless of MCS index. Lower MCS achieve peak rate but the maximum throughput is lower than the maximum throughput with MCS13. On the other hand, higher MCS (e.g., MCS13) cannot achieve the peak rate. 
Observation 1: Multi-DCI based transmission cannot exceed the throughput of PDSCH joint transmission scheme with HST-SFN scenario.
[image: ]
[bookmark: _Ref70860992]Figure 1	Comparison of HST-SFN JT and mDCI-based transmission scheme in HST condition.

2.2	Comparison with DPS
Regarding the comparison with DPS, we have reused the channel model and SNR for HST-DPS UE demodulation requirements, that is, the received signal power levels and delays are same between two RRHs over the test. Since UE need to receive signals from two RRH for mDCI-based transmission, we have extended the HST-DPS channel model so that UE can receive signals from two RRHs according to UE location as shown in Figure 2 (a). For example, when UE location is a=500m, UE receive signal from RRH 0 with Doppler shift about -1550Hz and from RRH 1 with Doppler shift about +1300Hz. 
Figure 2 (b) compares HST-DPS and mult-DCI based transmission with the modified HST-DPS channel model. In the simulation we set the same received power of PDSCH in HST-DPS and two PDSCH from two RRHs. Note we assume half PRBs are transmitted from RRH#(2i) and rest PRBs are transmitted from RRH#(2i+1). It is observed from the simulation results that the SNRs with 70% of the maximum throughput are almost same for HST-DPS and mDCI-based transmission because this transmission scheme is in principle same as DPS. However the absolute throughput of mDCI-based transmission ls less than that of DPS because of the DMRS overhead with mDCI-based transmission (mDCI-based transmission requirements to configure 2 CDM groups although HST-DPS only need to configure 1 CDM group). 
Observation 2: Throughput of mDCI-based transmission is less than that of DPS, because of the DMRS overhead with mDCI-based transmission.
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	(a) Modified HST-DPS channel model for mDCI-based transmission
	(b) Simulation results


[bookmark: _Ref70864820]Figure 2	Comparison of HST-DPS and mDCI-based transmission scheme in HST condition.

3	Conclusion
This contribution compared multi-DCI based transmission with HST-SFN JT and HST-DPS specified in Rel-16 HST WI, and observed as follows: 
Observation 1: Multi-DCI based transmission cannot exceed the throughput of PDSCH joint transmission scheme with HST-SFN scenario.
Observation 2: Throughput of mDCI-based transmission is less than that of DPS, because of the DMRS overhead with mDCI-based transmission.
Based on the observations, we don’t see the UE demodulation performance benefit of multi-DCI based transmission in the HST condition compared with HST-SFN JT or DPS. We therefore propose not to define UE demodulation requirements for transmission scheme 2 with HST scenario.  

Proposal: RAN4 do not define requirements for transmission scheme 2 (multi-DCI based transmission scheme) with HST scenario. 
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