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1 Introduction

At RAN#72 meeting, the WI of eMBMS enhancement for LTE was updated in [1]. Two of the objectives are to 
· Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. 
· The non-MBSFN subframes for unicast can only be used as Scell
· Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals

At RAN1#86bis meeting, some working assumptions were reached as following:
Working assumption:

For synchronization and acquisition of system information on FeMBMS carrier: 

· For <100% MBSFN subframes the legacy sync and SI acquisition procedures are reused based on subframe #0 and #5 

For the carrier with 100% MBSFN subframe allocation, two mechanisms for access are considered as working assumption:

· For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 

· To be confirmed or revisited at RAN1#87, including:

· CAS performance (including synchronization performance and link level performance of PDCCH and PDSCH), and capacity analysis, based on the definitions below should be evaluated to the next meeting; details of SI transmission in different system bandwidths should also be provided. 
· Consideration of FDM as an additional mode of operation if all the details (i.e. design, guard band size, specification impact, UE implementation impact analysis) and evaluations showing clear performance benefit (considering the performance targets) are presented at the next meeting.
In this contribution, frequency tracking performance of CAS is discussed. 
2 Discussion 
In LTE system, to guarantee the demodulation performance, there is a requirement for frequency error specified in [1].   
6.5.1
Frequency error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B 
In the FeMBMS simulation assumption, carrier with FeMBMS service is deployed at 700MHz [2], which means that the UE modulated carrier frequency shall be accurate to within ±70Hz.
The frequency error estimation was simulated in the discussion of LAA, and the results are listed in Table 1 and more details can be found in [3]. 
Table 1: Frequency estimation error for one-shot measurement 

	Case
	SNR (dB)
	5% and 95% of CDF (Hz)

	
	
	10 MHz
	5 MHz

	1 ms
	-8
	(-180, 180)
	(-300, 300)

	
	-4
	(-80, 80)
	(-140, 140)

	
	0
	(-50, 50)
	(-75, 75)

	0.5 ms
	-8
	(-270, 270)
	(-420, 420)

	
	-4
	(-120, 120)
	(-200, 200)

	
	0
	(-70, 70)
	(-100, 100)


From Table 1, we can observe that:

· The frequency estimation error is larger when the bandwidth is smaller.

· For 1ms case, the frequency estimation error is within ±70Hz for 0dB SNR, and the error value is larger when the SNR is lower.
According to the simulation assumption for FeMBMS evaluation, we can obtain the geometry for rooftop scenario, and the results are shown as Fig.1.
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Fig 1. Geometry for rooftop scenario with 15 km ISD
From the geometry distribution, we can observe that there are 20% UE whose SNR is smaller than 0dB. 
Observation: For rooftop scenario with 15Km ISD, there are 20% UE not satisfying RAN4’s frequency error requirement.
In CAS, there is only one subframe containing CRS within 40ms, while in FDM there are 8 subframes containing CRS within 40mswhich can be combined for frequency estimation. The performance of frequency estimation can be problematic for CAS due to too many UEs with SNR lower than 0dB.
3 Conclusions
In this contribution, frequency tracking performance of CAS was discussed and the following observation was made:
Observation: For rooftop scenario with 15Km ISD, there are 20% UE not satisfying RAN4’s frequency error requirement.
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