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Introduction
A new WI for E-UTRA medium range and MSR medium range/local area BS class requirements was approved at the RAN#53 meeting [1], and the main objective is to define new core requirement for E-UTRA medium range and MSR medium range and local area BS classes. During last RAN4#60bis meeting, a new skeleton TR for related BS classes WI was approved [2] and several papers are submitted to provide an overview on requirements need to be modified by including new types of BS classes [3-7].
In this paper, we analyze the frequency error requirement of E-UTRA medium-range BS class and provide a suggestion on the minimum requirement.
Discussion
Similar function as local area BS, medium-range BS is used to increase network coverage and capacity in the hotspot areas with dense cellphone user population as well. In fact the deployment scenarios of medium range BS and local area BS have some overlaps. Basically, medium-range BS is aiming to improve the coverage performance of several blocks. The coverage range and maximum output power of medium-range BS are lesser than wide Area BS but larger than local area BS.
Frequency error requirement is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation. It is specified for different types of BS classes in the specification.
Usually, the frequency offset, which UE should cope with to successfully demodulate received signal, consists of Doppler frequency shift and transmitter frequency error. Doppler frequency shift is caused by the UE mobility speed and transmitter frequency error is usually introduced by the quality factor of transmitter local crystal oscillator.
Tables listed below are current UTRA and E-UTRA BS frequency error minimum requirement.

Table 1: UTRA FDD frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm

	Home BS 
	±0.25 ppm


Table 2: UTRA TDD frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Local Area BS
	±0.1 ppm

	Home BS 

(1.28 Mcps only)
	±0.25 ppm


Table 3: E-UTRA frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	TBD

	Local Area BS
	±0.1 ppm

	Home BS 
	±0.25 ppm


To investigate the possibility of reusing existing work related to BS classes, from above tables we obtain 3 options of value for E-UTRA medium-range BS: 0.05, 0.1 and 0.25ppm. To evaluate the impact of these three frequency error values to UE demodulation performance, simulation results are provided in Figure 1. Concerning simulation assumption, as high modulation scheme is more sensitive to the frequency error, 64QAM 3/4 MCS is used. The receiver frequency correction algorithm is disabled to make frequency error effect independent of UE implementation.
Table 4: Simulation assumption
	Parameter
	Value

	Physical channel
	PDSCH

	Carrier Frequency
	2GHz

	Channel bandwidth
	10MHz

	Channel model (Note)
	EVA130 Low

	Noise Model
	AWGN

	HARQ transmission
	No retransmission

	Frequency Error
	0/0.05/0.1/0.25 ppm

	Modulation scheme and coding rate
	64QAM 3/4

	Channel Estimation
	Ideal channel estimation

	Antenna Configuration
	2x2

	Frequency Correction Algorithm
	disable
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Figure 1: PDSCH simulation result
In Figure 1, the performance of ideal, 0.05, 0.1 and 0.25ppm frequency error are compared. We can find that the performance degrades along with the increase of frequency error. Both 0.05ppm and 0.1ppm options are able to correctly demodulate received data. Meanwhile when 0.25ppm frequency error is used, BLER is still high even in high SNR, UE is unable to correctly demodulate data under this simulation scenario.
Considering relatively lower UE mobility compared with wide area BS, the frequency error requirement of medium-range BS could be relaxed (i.e. reuse local area BS requirement 0.1ppm) but still maintain acceptable throughput. With the basic idea in UTRA, we suggest accepting 0.1ppm option as frequency error minimum requirement for medium-range E-UTRA BS.
Conclusion
In this paper, we analyze the possibility of reusing existing work in RAN4 and propose to accept 0.1ppm as the minimum requirement frequency error for E-UTRA medium-range BS.
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