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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]

In RAN1#97 meeting, for the CAS evaluation, the following agreements are made [2]:
Agreement:
A Monte Carlo based path loss model is used for evaluations
· The shadow fading, fast fading and the antenna pattern between a given transmitter-receiver pair are assumed to be the same across all time iterations
· For rooftop reception, the receiving antenna pointing is assumed to be stationary in Monte Carlo based pathloss model
· The parameter of α in Monte Carlo based model is set to α=1 for CAS evaluations
Agreement:
For CAS evaluations:
· Baseline is non-SFN transmission across different sites, SFN transmission within sectors of the same site.
· Strongest transmitter based on median pathloss + shadowing is used for antenna pointing for rooftop receivers
· Results based on using the closest transmitter may also be optionally provided
· Location probability: 99% and/or 95% can be used.
· Handover margin 1 dB 
· Serving cell is selected randomly from the cells that are within 1 dB of the strongest cell (based on instantaneous pathloss and shadowing)
· Note: In the link level simulations, the delay spread should be derived from the system level simulation in the corresponding scenario

This contribution provides the system level and link level simulation results for CAS evaluation.
Simulation results
In this section, the system level and link level simulation results for physical channel in CAS are provided. The simulation assumptions refer to the report of the study item [3] and the agreements achieved in RAN1#97 meeting [2], unless specifically clarified otherwise in this contribution.
[bookmark: _Ref7516065]System level simulation results
The system level simulation results of 95%-tile SINR with Monte Carlo based pathloss model for car mounted and fixed rooftop receptions are provided in Table 1.
[bookmark: _Ref15396322]Table 1: 95%-tile SINR with Monte Carlo based model for CAS
	Reception
	Network Topology
	95%-tile SINR (dB)

	Car Mounted
	LPLT single cell operation
	-4.6

	Car Mounted
	LPLT 3 sector SFN
	-4.1

	Car Mounted
	MPMT
	-3.1

	Car Mounted
	HPHT-1
	-2.9

	Fixed Rooftop
	LPLT single cell operation
	1.4

	Fixed Rooftop
	LPLT 3 sector SFN
	7.4

	Fixed Rooftop
	MPMT
	8.1

	Fixed Rooftop
	HPHT-1
	7.7



It can be seen from Table 1:
· The most challenging case is car mounted reception with LPLT single cell operation.
· The gain of LPLT 3 sector SFN compared to LPLT single cell operation for fixed rooftop reception is much larger than car mounted reception. The gain for car mounted reception is 0.5dB, and for fixed rooftop reception is 6dB.
Observation 1: The most challenging case is car mounted reception with LPLT single cell operation.
Observation 2: The gain of LPLT 3 sector SFN compared to LPLT single cell operation for fixed rooftop reception is much larger than car mounted reception.
Link level simulation results
In this section, the link level simulation results of PDCCH, PBCH and PDSCH for car mounted and fixed rooftop receptions are provided, which correspond to the required SNR for 1% BLER. The simulation results of required SNR for 1% BLER for physical channels in CAS are summarized in Table 2.
DCI format 1C with 8 CCEs which is used for SI scheduling and MCCH change notification is chosen for simulation. Besides, PDCCH and PCFICH are tested jointly, i.e., a miss detection of PCFICH implies a miss detection of PDCCH. The simulation results of PDSCH is of single transmission, and UE can actually combine 2 transmissions of PDSCH every 8ms for MBMS-dedicated cell which will decrease the SNR requirement for PDSCH by about 3dB.
[bookmark: _Ref15397681]Table 2: Link level simulation results of required SNR for 1% BLER for constituent CAS channels (dB)
	Reception
	PDCCH
	PBCH
	PDSCH

	Car Mounted
	-3.8
	-8.0
	-2.6

	Fixed Rooftop
	-4.0
	-4.1
	-4.8



It can be seen from Table 1 and Table 2:
· PDCCH can fulfill the requirements for all evaluated cases except car mounted reception with LPLT cases, and the maximum performance gap is 0.8dB for car mounted reception with LPLT single cell operation.
· PBCH can fulfill the requirements for all evaluated cases.
· The required SNRs of PDSCH with combination of 2 transmission for car mounted and rooftop reception are about -5.6dB and -7.8dB, respectively, which will fulfill the requirements for all evaluated cases.
Observation 3: PDCCH can fulfill the requirements for all evaluated cases except car mounted reception with LPLT cases, the maximum performance gap is 0.8dB.
Observation 4: PBCH and PDSCH can fulfill the requirements for all evaluated cases.

Based on the above discussions and observations, the following are proposed:
Proposal 1: The physical channel of PDCCH needs enhancement.
Proposal 2: The physical channel of PBCH and PDSCH do not need enhancement.

Conclusions
In this contribution, we provide the system level and link level simulation results for physical channels in CAS, and the following observations and proposal are made:
Observation 1: The most challenging case is car mounted reception with LPLT single cell operation.
Observation 2: The gain of LPLT 3 sector SFN compared to LPLT single cell operation for fixed rooftop reception is much larger than car mounted reception.
Observation 3: PDCCH can fulfill the requirements for all evaluated cases except car mounted reception with LPLT cases, the maximum performance gap is 0.8dB.
Observation 4: PBCH and PDSCH can fulfill the requirements for all evaluated cases.
Proposal 1: The physical channel of PDCCH needs enhancement.
Proposal 2: The physical channel of PBCH and PDSCH do not need enhancement.
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