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1 Introduction

At RAN1 #84bis meeting and the following email discussion, simulation scenarios and assumptions for eMBMS enhancement were agreed in [1]. Evaluation results based on the agreed assumptions are presented in this contribution.
2 Simulations
2.1 Simulation settings
Two use cases are evaluated by simulations:
A. Fixed (rooftop antenna)

a. Rural deployments with roof top antennas and longer ISDs

B. Light indoor portable (handheld with integrated antenna)

a. Urban deployments with high indoor penetration loss

The propagation model used in the simulations is based on ITU-R P.1546-5 and the antenna height of base station is always set to 30m for different use cases in our simulations. Other simulation assumptions fully follow the agreed parameters in [1].
In the simulations, various lengths of CP are assumed and the subcarrier spacing is scaled proportionally with the CP length as proposed in our companion contribution [2]. The assumptions for CP length and corresponding subcarrier spacing are summarized in Table 1.

Table 1. CP lengths and the corresponding subcarrier spacing
	CP Length (us)
	16.67
	33.33
	66.67
	100
	200

	Subcarrier spacing (kHz)
	15
	7.5
	3.75
	2.5
	1.25


2.2 Simulation results for use case B
The SINR distributions for different CP lengths in use case B are shown in Figure 2.
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Figure 2. CDF curves of SINR for different ISD assumptions in use case B
The simulation results in Figure 2 show that introducing longer CP (and corresponding smaller subcarrier spacing) brings little SINR gain for MBSFN transmissions in the light indoor portable case (i.e. use case B). On the other hand, due to the penetration loss and the much lower receiver antenna gain than use case A, the SINR performance degrades sharply with the increase of ISD. 
Particularly, smaller than 2 km ISD would be required to achieve at least 2 bps/Hz spectrum efficiency at the 95th percentile coverage according to the link-level results summarized in [3]. Therefore the large ISD cannot meet the targeted performance and should not be considered. 
Observation: Negligible SINR performance gain is achieved by smaller subcarrier spacing with longer CP length than existing LTE in use case B. Since the longer CP is mainly considered for the case with large ISD but the ISD smaller than 2km would be needed anyway to meet the 2 bps/Hz spectrum efficiency target,  longer CP is not needed at least for use case B.
3 Conclusions
In this contribution, evaluations are provided to examine the performance with different CP lengths in different scenarios and the following observations are made.
Observation: Negligible SINR performance gain is achieved by smaller subcarrier spacing with longer CP length than existing LTE in use case B. Since the longer CP is mainly considered for the case with large ISD but the ISD smaller than 2km would be needed anyway to meet the 2 bps/Hz spectrum efficiency target,  longer CP is not needed at least for use case B.
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