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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A study item of study on 5G requirements for eMBMS was approved [1] at RAN#80 meeting to identify the relevant requirements defined in TR 38.913 for dedicated terrestrial broadcast networks and analyze the gap.
At RAN1#94bis meeting, the requirements were analyzed and discussed and the corresponding scenarios and related simulation assumptions were discussed and some agreements were achieved [2]. Per the agreement, the highlighted scenarios in Table 1 are prioritized for simulation.
[bookmark: _Ref528424079]Table 1: Scenarios for prioritization
	 
	MPMT
	HPHT-1
	HPHT-2
	LPLT

	Rooftop
	QC, BBC, ABS, HW
	QC, BBC
	 ABS, HW
	 ABS, HW

	Car-Mounted
	QC, BBC, ABS, HW
	 BBC
	 HW
	BBC , ABS, HW

	In-Car Handset
	 BBC, ABS, HW
	 
	 HW
	QC, BBC, ABS, HW

	Indoor
	 ABS, HW
	 
	ABS, HW 
	ABS, HW



In this contribution, we present the simulation results for MBSFN and SC-PTM.
Simulation assumptions
The simulation results in this contribution are based on the assumptions agreed in the last meeting [2]. The time probability value in pathloss model of serving and interfering transmitters for SC-PTM evaluation is both 50% as illustrated in the companion construction [3].
Simulation results
[bookmark: _Ref129681832]The following scenarios have been simulated in this contribution:
· MPMT & Rooftop
· MPMT & In-Car Handset
· MPMT & Indoor
· HPHT-1 & Rooftop
· HPHT-2 & Rooftop
· LPLT & In-Car Handset
· LPLT & Indoor
The CDF distributions of the pre-processing SINRs for MBSFN and SC-PTM are provided by system level simulation, and the points of 95% SINR are recorded. The spectral efficiencies corresponding to 95% SINR are obtained by link level simulation.
The channel model of link level simulation for rooftop and other scenarios are TDL-E and TDL-C respectively.
CP length and the corresponding subcarrier spacing summarized in Table 2 are used in the simulations for MBSFN.
[bookmark: _Ref528247801]Table 2: CP lengths and the corresponding subcarrier spacing for MBSFN
	CP Length (µs)
	16.67
	33.33
	200

	Subcarrier spacing (kHz)
	15
	7.5
	1.25



MPMT results
The SINRs at 95% coverage probability for MBSFN and SC-PTM are tabulated in Table 3. The spectral efficiencies are provided for MPMT & Rooftop scenario.
[bookmark: _Ref528950978]Table 3: SINR (dB) and spectral efficiency (bps/Hz) at 95% coverage probability for MPMT scenario
	Scenarios
Techniques
	Rooftop
	In-Car Handset
	Indoor

	
	SINR
	SE
	SINR
	SE
	SINR
	SE

	MBSFN 16.7µs CP
	7.2
	1.48
	-19.6
	\
	-17.8
	\

	MBSFN 33.3µs CP
	7.6
	1.49
	-19.3
	\
	-17.5
	\

	MBSFN 200µs CP
	15.4
	2.48
	-18.2
	\
	-16.1
	\

	SC-PTM
	12.0
	2.50
	-20.0
	\
	-18.6
	\


			       Note: SFBC is used for SC-PTM. 
Based on the SINRs and spectral efficiencies in Table 3, the following observations can be achieved:
Observation 1: For the scenario of MPMT & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 7.2~15.4 dB and 1.48~2.48 bps/Hz, respectively.
Observation 2: For the scenario of MPMT & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 12.0 dB and 2.50 bps/Hz, respectively.
Observation 3: For the scenarios of MPMT & In-Car Handset and MPMT & Indoor, the SINR at 95% coverage is very low, e.g., below -16 dB.

HPHT-1/HPHT-2 results
The SINRs at 95% coverage probability and the corresponding spectral efficiencies for MBSFN and SC-PTM are tabulated in Table 4.
[bookmark: _Ref528952280]Table 4: SINR (dB) and spectral efficiency (bps/Hz) at 95% coverage probability for HPHT-1 and HPHT-2 scenarios
	Scenarios
Techniques
	HPHT-1 & Rooftop
	HPHT-2 & Rooftop

	
	SINR
	SE
	SINR
	SE

	MBSFN 16.7µs CP
	5.0
	1.11
	1.9
	0.68

	MBSFN 33.3µs CP
	5.5
	1.12
	2.3
	0.77

	MBSFN 200µs CP
	10.0
	1.60
	6.9
	1.26

	SC-PTM
	13.6
	2.80
	11.3
	2.28



Based on the SINRs and spectral efficiencies in Table 4, the following observations can be achieved:
Observation 4: For the scenario of HPHT-1 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 5.0~10.0 dB and 1.11~1.60 bps/Hz, respectively.
Observation 5: For the scenario of HPHT-1 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 13.6 dB and 2.80 bps/Hz, respectively.
Observation 6: For the scenario of HPHT-2 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 1.9~6.9 dB and 0.68~1.26 bps/Hz, respectively.
Observation 7: For the scenario of HPHT-2 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 11.3 dB and 2.28 bps/Hz, respectively.

LPLT results
The SINRs at 95% coverage probability for MBSFN and SC-PTM are tabulated in Table 5.
[bookmark: _Ref528952668]Table 5: SINR (dB) and spectral efficiency (bps/Hz) at 95% coverage probability for LPLT scenario
	Scenarios
Techniques
	In-Car Handset
	Indoor

	
	SINR
	SE
	SINR
	SE

	CAS
	-19.3
	\
	-17.4
	\

	MBSFN 16.7µs CP
	-16.6
	\
	-14.6
	\

	MBSFN 33.3µs CP
	-16.2
	\
	-14.2
	\

	MBSFN 200µs CP
	-15.7
	\
	-13.3
	\

	SC-PTM
	-19.3
	\
	-17.3
	\



Based on the SINRs in Table 5, the following observation can be achieved:
Observation 8: For the scenarios of LPLT & In-Car Handset and LPLT & Indoor, the SINR at 95% coverage is very low, e.g., below -14 dB.

Conclusions
In this contribution, we present the system level and link level simulation results, and the following observations are given:
Observation 1: For the scenario of MPMT & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 7.2~15.4 dB and 1.48~2.48 bps/Hz, respectively.
Observation 2: For the scenario of MPMT & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 12.0 dB and 2.50 bps/Hz, respectively.
Observation 3: For the scenarios of MPMT & In-Car Handset and MPMT & Indoor, the SINR at 95% coverage is very low, e.g., below -16 dB.
Observation 4: For the scenario of HPHT-1 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 5.0~10.0 dB and 1.11~1.60 bps/Hz, respectively.
Observation 5: For the scenario of HPHT-1 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 13.6 dB and 2.80 bps/Hz, respectively.
Observation 6: For the scenario of HPHT-2 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of MBSFN are 1.9~6.9 dB and 0.68~1.26 bps/Hz, respectively.
Observation 7: For the scenario of HPHT-2 & Rooftop, the 95%-tile SINR and the corresponding spectral efficiency of SC-PTM are 11.3 dB and 2.28 bps/Hz, respectively.
Observation 8: For the scenarios of LPLT & In-Car Handset and LPLT & Indoor, the SINR at 95% coverage is very low, e.g., below -14 dB.
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