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1. Introduction
In past meetings, there has been agreement that CA demodulation requirements for release 10 should be based on the assumption of at most 10Hz relative frequency error between component carrirers, subject to confirmation from test equipment vendors that this is practically achievable. However, there has been discussion on what the 10Hz requirement on test equipment would practically mean. The intention of this contribution is to try to clarify thinking on the relative frequency error definition, so that it is possible to confirm the practicality,
2. Discussion

The open issues on this topic can largely be seen from [1]. The agreed way forward was
Agreed Way forward: 

· Further details to be provided to TE vendors in order to give a definite answer.
· For example:
· Time period = 1ms
· Frequency separation = TBD
· CA scenario = intra-band contiguous and non-contiguous
· High frequency bands need to be considered
Our understanding is that the original figure of 10Hz relative error was more considered from a UE baseband receiver implementation (or simulation/modelling) point of view. For example, in [2], two options were suggested to be evaluated: 
· Option 1: Model the frequency error in simulations targeting for the minimum requirements as proposed in R4-110057. The frequency error would be not modeled in the actual conformance test setup but would be subject to the TE implementation.
· Option 2: Do not model the frequency error in simulations targeting for the minimum requirements. Mandate a low frequency error (e.g. using a common frequency reference) in the test equipment. Feedback from TE vendors would be needed to assess the feasibility of this alternative.
The outcome of the discussions was that option 2 was chosen, subject to the feedback from TE vendors which is still needed.

As can be seen, the main discussion at that time was about whether to model frequency error in simulations targeting the minimum requirements. Now that we discuss test equipment implementations, it seems that there are sources of confusion. Our understanding was that the original 10Hz value could be interpreted to mean that when one of the component carriers is modelled in a simulation environment as a baseband signal without frequency error, the other component carrier can be modelled with a frequency error of 10Hz or less. Now that RAN4 starts to discuss RF implementation of test cases, it may be more helpful to express this as a ppm error, which naturally addresses topics like high bands. For carriers with 10Hz relative error, and 20MHz centre frequency spacing, this would correspond to a 0.5ppm relative error. If we assume that the test equipment should be more future proof, and applicable to non-contiguous CA or higher bandwidth classes then 20MHz carrier spacing may not be sufficiently future proof. We propose that 10Hz relative error in carriers spaced by 100Mhz may be more appropriate, in other words the requirement to be verified by test equipment vendors could be 0.1ppm.
Proposal 1 : The relative frequency error requirement is reexpressed as 0.1ppm, which corresponds to a 10Hz error between carriers that are spaced up to 100MHz apart.
Another basis for this value is that the wide area BS absolute frequency error is specified in [3] as +/-0.05ppm. Hence the maximum relative frequency error to be expected in a BS deployment is also 0.1ppm.
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


Similarly, the observation period needs to be clarified. 1ms has been given as an example in [1] and also corresponds to the minimum requirement for a basestation as indicated in [3] which includes the sentence “ The modulated carrier frequency of each E-UTRA carrier configured by the BS shall be accurate to within the accuracy range given in Table 6.5.1-1 observed over a period of one subframe (1ms).”
Proposal 2 : The observation time period shall be 1ms

For interband carrier aggregation, further consideration is probably needed, especially as there is a link to multiple timing advances which need to be better understood and specified by RAN4. Our initial thinking is that matching to typical deployments it would make sense for PCell and SCell signal sources to be locked to within a cetain accuracy (eg 10Hz) so that in static scenarios PCell and SCell timing does not drift. Since there can be deployment scenarios (such as scenarios 4 and 5 in 36.300) where the UE is moving towards one serving cell and away from another serving cell, both cells can experience different Doppler, and this could potentially be accounted in the channel models used for requirements for inter-frequency CA. This aspect can be discussed further as a part of the release 11 work.
3. Conclusions
In this contribution, we propose the further details of frequency error to be 
· Time period = 1ms
· Relative frequency error ≤ 0.1ppm
We believe that this would address the issues on frequency separation (although this may need to be reconsidered in the future if intraband CA with centre frequency separation of greater than 100MHz is envisaged). We also note that this is consistent with the frequency error minimum requirement for a wide area BS.
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