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Introduction
The frequency accuracy for relay nodes have been discussed previously [1,2] . In this paper we continue the discussion of scenarios that relays will be used in and the requirements needed in these scenarios.
Discussion
The BS specification [3] list defferent requirement levels for the frequency accuracy for different classes of base stations. As can see from the table below the requirements for local area and home BS are 0.1 and 0.25 ppm respectively.
Table 6.5.1-1:  Frequency error minimum requirement
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Local Area BS
	±0.1 ppm

	Home BS
	±0.25 ppm


The background for the number for the local area requirements can be found in R4-092809 [4]. There are a few different requirements levels described ranging from 0.34 to 0.1 ppm where the level depends on the scenario and whether the UE can employ frequency compensation. The paper concludes that the 0.1 ppm is required to give acceptable performance in all cases and scenarios. In addition it is noted that this level is aligned with the UTRA requirements for local area BS [5]. The results in [5] assume a maximum UE velocity of the 30 km/h and a carrier frequency of 2.69 GHz.

For higher power BS there are no frequency accuracy requirements for LTE, however for UTRA the accuracy requirement for medium range BS is 0.1 ppm as well.
Although the use cases for relays may be slightly different we believe the same reasoning and scenarios that has been used for local area BS can be applied for relays as well.

Conclusion

We propose that the frequency accuracy of relays should be ±0.1 ppm. This should be captured by implementing the attached text proposal in TR 36.826[7].
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Backhaul link requirements

<Text will be added>
8.1
Transmitter
8.1.1
Frequency accuracy

Based on the principle of aligning requiremenst for the backhaul and access link whenever possible the requirement for frequency accuracy for the backhaul link should be ±0.1 ppm. This level is needed to maintain performance in the access link as noted in subclause 9.1.1.
<Text will be added>
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Access link requirements

<Text will be added>
9.1
Transmitter

9.1.1
Frequency accuracy
Studies have previously been performed for LTE local area BS. These studied concluded that the frequency accuracy requirements can be relaxed without loss of performance for the use cases for local area BS. The use case was low mobility (30 km/h) and carrier frequency of 2.69 GHz [9].

It is expected that the use case for relays will be similar and thus the same frequency accuracy as the LTE local area BS is used for relays, i.e. ±0.1 ppm.
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