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[bookmark: _Ref129681832]In RAN #83 meeting, a new work item, i.e., LTE-based 5G terrestrial broadcast was approved [1]. One of its objectives is as follows:
· Specify, if found necessary, enhancements to the physical channels and signals in the CAS [RAN1, RAN4]
· This objective includes determining a realistic modelling for the time variation of the desired and interfering signals (e.g. a model between the 50%/50% and 50%/1%), and identifying based on the modelling what channels and signals (if any) need to be enhanced.
· For the specified enhancements (if any), specify related RRM core requirements (if needed) [RAN4]

This contribution discusses the modelling of the time variation of the desired and interfering signals, based on which the simulation assumptions are provided as well for CAS evaluation to identify what channels and signals (if any) need to be enhanced.
Discussion on the modeling
Per the outcome of study item, the modelling of the time variation (50%/50% or 50%/1%) of the desired and interfering signals much affects the performance of the CAS evaluation. 
For the 50%/1% time variation of the desired and interfering signals, the pathloss of the interfering signal is smaller than that of the desired signal at the same distance which causes a higher interfering power than that with 50%/50% time variation. Due to SFN effect of PMCH and the long CP length of MBSFN subframes, only a few of signals from cells other than the serving cell can be interfering signals, so that the performance difference between with the 50%/50% and with 50%/1% time variation for MBSFN subframes is small. However, the CP length of the CAS is shorter and SFN effect is not assumed for the existing CAS reception, for which all signals from outside of the serving cell are interfering signals, so that the performance difference between with 50%/50% and with 50%/1% time variable for CAS is quite large.
In addition, the WID also targets the mixed-carrier on which unicast subframes are also to be transmitted. On evaluations for unicast subframes, the 50%/50% propagation modelling for the desired and interfering is usually used. It is expected to use the unified simulation assumptions for dedicated-carrier and mixed-carrier, i.e., 50%/50% time variation modelling for the desired and interfering signals for CAS evaluations.
Proposal 1: 50%/50% is used as the modelling for the time variation of the desired and interfering signals for CAS evaluations.

Simulation assumptions for CAS evaluation
PSS/SSS, PBCH, PDCCH and PDSCH (carrying system information) are transmitted in CAS subframe. 
RAN4 defined the performance requirements in TS 36.101 for each of the component channels in terms of the minimum required SNR for at least 2 Rx antennas and, in some cases, with 2 Tx antennas. Due to limited time/sources of evaluations, the SNR that is supposed to be obtained by system level simulations for CAS evaluation are derived based on the results extrapolated from RAN4 performance requirements considering the difference of antenna configuration (1 Tx and 1 Rx antenna configuration is assumed for the fixed rooftop scenario evaluation) per the study item report [2]. 
In addition to the antenna configuration difference, the channel models used in TS 36.101, e.g., ETU70 for PDCCH evaluation is different from the one used in TR 36.776 [2]; Moreover, the moving speed assumed between rooftop and car-mounted scenario is also different. Instead of extrapolating from RAN4 performance requirements, simulation is worth to be done to identify which channels and/or signals would require enhancements with the note that the conclusion of whether enhancements are needed depends on the modelling of the time variation used. 
The system level simulation assumptions for CAS can be found in the report of the study item [2], where however the link level evaluation assumptions are absent, which will be provided in the next subsection. 
Proposal 2: Link level simulations are needed for CAS evaluations to identify whether enhancement is needed.

Link level simulation assumptions
In this section, we discuss the link level simulation assumptions for different physical channels and signals (PSS, SSS, PBCH, PDCCH, and PDSCH) transmitted in the CAS. The link level simulation parameters are listed in Table 1, where the common parameters are the ones needed for all the channels/signals to be evaluated and the specific parameters for PDCCH and PBCH evaluations are listed additionally as well.
[bookmark: _Ref4165889]Table 1: Parameters for link level simulations
	Common parameters
	Parameter
	Values

	
	System BW
	10 MHz

	
	Carrier frequency
	700 MHz

	
	CP/Numerology
	CAS: 4.7 us

	
	Doppler frequency
	1Hz (rooftop antenna), Up to 250km/h for car-mounted

	
	Channel estimation
	Realistic channel estimation

	
	Channel model
	To be determined from system level evaluations for different ISDs.
TDL-i for NLOS and TDL-v for LOS with the scaled delay spread derived from system level simulations.

	
	Number of Rx antennas at the UE
	Rooftop: 1
Car-Mounted receiver: 2

	
	MCS
	Fixed MCS

	Parameter for PDCCH evaluation
	DCI format
	DCI format 1C

	Parameter for PBCH evaluation 
	MIB size
	24bits



[bookmark: _GoBack]Proposal 3: The link level simulation assumptions listed in Table 1 can be the starting point of discussion for the CAS evaluations assumptions.

Conclusions
This contribution discusses the modelling of the time variation for the desired and interfering signals and simulation assumptions for CAS evaluations. The following proposals are proposed:
Proposal 1: 50%/50% is used as the modelling for the time variation of the desired and interfering signals for CAS evaluations.
Proposal 2: Link level simulations are needed for CAS evaluations to identify whether enhancement is needed.
Proposal 3: The link level simulation assumptions listed in Table 1 can be the starting point of discussion for the CAS evaluations assumptions.
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