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1 Introduction
Requirements on adjustments of the UE transmit timing have been specified by RAN4 in section 7.1 of [1]. In [2] it was proposed to clarify in TS36.213 that the timing advance value 
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can also be adjusted by the rules specified in section 7.1.2 of [1]. 

In this contribution, we discuss how the rules in section 7.1.2 of [1] may change the UE transmit timing. It is our understanding that these rules do not affect
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. In other words, the adjustment of 
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is caused by a received timing advance command only. 
2 Discussion
According to [1], the uplink frame transmission occurs 
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seconds before the reception of the first detected path in time of the corresponding downlink frame from the reference cell. A change of the downlink reference timing may cause a need to adjust the UE transmit timing. As stated in [1], when the transmission timing error between the UE and the reference timing exceeds 
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 seconds the UE is required to adjust it’s timing to within 
[image: image6.wmf][

]

s

12

T

×

±

seconds. Furthermore, the maximum amount of timing change in one adjustment shall be
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Figure 1 illustrates our understanding of how the rules in section 7.1.2 of [1] apply to the UE transmit timing. In the upper part of figure 1, a change of the downlink reference timing larger than 
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 introduces a transmission timing error between the UE and the reference timing that exceeds 
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 seconds. The UE then adjusts the transmit timing in order to reduce the transmission error (middle part of figure 1). The UE then repeat the adjustment until the transmission timing error between the UE and the reference timing is within 
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 seconds (lower part of figure 1). The maximum and minimum adjustment rates follow from [1]. 
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Figure 1 Adjustment of UE transmit timing according to the rules in section 7.1.2 of [1]
When a TA command is received before the autonomous adjustments of the UE transmit timing has been completed according to the rules in section 7.1.2 of [1], different options on how to adjust the uplink transmit timing can be foreseen. One option is illustrated by figure 2, where the UE starts 
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 seconds before the start of the corresponding downlink radio frame at the UE. Another option would be to continue the autonomous adjustment but with the new timing advance value
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 as illustrated in figure 3. It is stated in section 7.1.2 of [1] that “the UE shall be capable of changing the transmission timing according to the received downlink frame except when the timing advance in section 7.3 is applied”. Although perhaps not crystal clear, this sentence indicates that a received TA command shall be referenced to the downlink frame timing, i.e. following the timing advance procedure described in TS36.213, with uplink-downlink UE timing following from section 8.1 of TS36.211.
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Figure 2 Adjustment of UE transmit timing when TA command received, option 1
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Figure 3 Adjustment of UE transmit timing when TA command received, option 2

3 Conclusion
The rules in section 7.1.2 of [1] may affect the UE transmit timing but not the 
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value. Therefore, we believe the CR to TS36.213 in [3] needs to be revised with respect to this. The UE timing with respect to reception of a TA command (although it is in the process of performing autonomous timing adjustment) always follows the uplink-downlink time relation given by section 8.1 of TS36.211. 
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