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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[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#98bis meeting, the following agreements were made [2]:
Agreement:
For the CFI indication in MIB, use 2 bits to indicate CFI among the following: {notConfigured, 1, 2, 3}
Agreement:
Repetition of legacy PBCH symbols should be defined
· FFS how many repetitions are needed. 
· FFS detailed mapping (e.g. whether RE-level rotation, different mapping for different PCI are necessary) 
· FFS whether interference randomization techniques are necessary until R1#99.

This contribution provides system level and link level simulation results for PBCH and PDSCH in CAS subframe.
[bookmark: _Ref24104986]Simulation results of PBCH
In this section, system level simulation results and link level simulation results for physical channel in CAS are provided in the 99th percentile location. 
The system level simulation results of 99%-ile SINR with Monte Carlo based pathloss model for car mounted and fixed rooftop receptions are provided in Table 1.

[bookmark: _Ref15396322]Table 1: 99%-ile SINR with Monte Carlo based model for CAS
	Reception
	Network Topology
	99%-ile SINR (dB)

	Car Mounted
	LPLT single cell operation
	-6.1

	Car Mounted
	LPLT 3 sector SFN
	-5.6

	Car Mounted
	MPMT
	-4.3

	Car Mounted
	HPHT-1
	-4.3

	Fixed Rooftop
	LPLT single cell operation
	-1.2

	Fixed Rooftop
	LPLT 3 sector SFN
	4.2

	Fixed Rooftop
	MPMT
	5.4

	Fixed Rooftop
	HPHT-1
	4.4



Table 2 lists the link level simulation results of required SNR for 1% BLER for combining legacy PBCH transmissions within 4 CAS subframes for car mounted and fixed rooftop cases, respectively.
[bookmark: _Ref15397681]Table 2: Link level simulation results of required SNR for 1% BLER for PBCH
	Reception
	PBCH (dB)

	Car Mounted
	-8.0

	Fixed Rooftop
	-4.1



It can be seen from Table 1 and Table 2:
· Performance of combining legacy PBCH transmissions across 4 CAS subframes during a MBMS-MIB periodicity can fulfill the requirements for all evaluated cases.
Observation 1: Performance of after combining the legacy PBCH across 4 CAS subframes within a MBMS-SIB periodicity can fulfill the requirements for all evaluated cases.

Simulation results of PDSCH
As analyzed in [3] with regard to the number of PBCH repetitions, for the case of subframe #0 where PBCH, SIB1 and SIB13 are all transmitted, performance of PDSCH carrying SIB1/13 is also concerned in addition to PBCH repetition for CAS enhancement, especially for small bandwidth, e.g., 1.4 MHz and 3 MHz. 
This section investigates the performance of PDSCH in small bandwidth of 3 MHz. The link level simulation results for PDSCH with 3 MHz bandwidth are provided in Figure 1 for the car-mounted LPLT scenario, where UE is with 250 km/h speed and the TBS is 208 bits. In this figure, the blue curve represents the performance of PDSCH transmission which does not take any resources of central 6 PRBs; the red curve shows the performance of PDSCH transmission which also takes the resources of central 6 PRBs that are not occupied by the legacy PBCH, PSS/SSS and CRS. The black line shows the SNR value of -6.1 dB obtained from the system level simulation as shown in section 2.
[image: ]
[bookmark: _Ref23260420]Figure 1: Link level simulation results of PDSCH for car-mounted scenario
As seen in the figure, only PDSCH transmission illustrated by the red curve can fulfill the requirement. It means in subframe #0 where PBCH and PDSCH of 208 bits are both transmitted in the MBMS-dedicated cell of 3MHz bandwidth, if the central 6PRBs are used for PBCH repetition, PDSCH performance will not fulfill the requirement. 
Observation 2: In the MBMS-dedicated cell of 3 MHz bandwidth, in order to guarantee the PDSCH performance, PDSCH transmission needs to take the resources of the central 6 PRBs that are not occupied by the legacy PBCH, PSS/SSS and CRS. 
Note that TBS is assumed to be 208 bits in this evaluation without counting some optional IEs e.g., multiBandInfoList, cellAccesRelatedInfoList for network with multiple PLMN. A larger TBS is expected when taking into account such IEs. 

Conclusions
In this contribution, the system level and link level simulation results for PBCH and PDSCH evaluation are provided, which lead to the following observations:
Observation 1: Performance of after combining the legacy PBCH across 4 CAS subframes within a MBMS-SIB periodicity can fulfill the requirements for all evaluated cases.
[bookmark: _GoBack]Observation 2: In the MBMS-dedicated cell of 3 MHz bandwidth, in order to guarantee the PDSCH performance, PDSCH transmission needs to take the resources of the central 6 PRBs that are not occupied by the legacy PBCH, PSS/SSS and CRS. 
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