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1. Introduction 

At RAN4 #47b, a proposal was made [1] for requiring alignment of carrier frequency and baseband chip rate frequency for the UE.  A few companies had concerns regarding this proposal. In the present contribution, we describe the reasons for our concerns.     
2. Discussion
In [1], the following text proposal was given: 

-----------------------------------------------------------------------------------------------------------

6.5.1
Frequency error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one sub-frame (1ms) compared to the carrier frequency received from the E-UTRA Node B. The UE shall use the same source for both RF frequency- and the sample clock-generation.
-------------------------------------------------------------------------------------------------------

It was also noted that in [2], the following requirement already exist:

------------------------------------------------------------------------------------------------------

2.1. 6.3
Frequency Error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the carrier frequency received from the Node B. For the PRACH preambles the measurement interval is lengthened to 3904 chips (being the 4096 chip nominal preamble period less a 25 μs transient period allowance at each end of the burst). These signals will have an apparent error due to Node B frequency error and Doppler shift. In the later case, signals from the Node B must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure. The UE shall use the same frequency source for both RF frequency generation and the chip clock.

-----------------------------------------------------------------------------------------------------

Our concern is that in principle the UE does not satisfy this requirement at all times.  The typical UE implementation employs a digital frequency tracking loop (FTL) for adjusting its reference frequency.  Because of the quantization inherent in a digital feedback loop, the FTL produces a frequency that has a small, less than 0.1ppm, but persistent bias in static conditions.  Such a frequency bias causes an apparent time drift of the received signal relative to the UE reference time.  For example, assuming the maximum 0.1ppm frequency offset, the apparent time drift would be about 3 LTE samples per second, where sample time is 
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seconds.  Since the UE is required to keep it’s receive and transmit time aligned, such a receive time drift would be compensated for by slewing the UE transmit time. 

For example, see the following requirement in [3]: 

-------------------------------------------------------------------------------------------------
The UE shall be capable of changing the transmission timing according to the received downlink DPCCH/DPDCH or F-DPCH frame. When the transmission timing error between the UE and the reference cell exceeds (1.5 chips the UE is required to adjust its timing to within (1.5 chips.

------------------------------------------------------------------------------------------------
During the periods of adjustments in transmission timing, the baseband sampling time and RF frequency don’t appear to be derived from the same source based on the observed the transmit signal; therefore the requirements suggested in [1] cannot be met.  This means that the typical UE implementation does not comply with using the same source for deriving RF frequency and basesband sampling rate at all times.   
3. Conclusion
We propose that the requirement proposed in [1] should be modified so that transmit time adjustments by the UE are not precluded by frequency error requirements.   
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