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1. Introduction

The UE transmit timing requirement has been discussed in recent meetings. In this contribution, we discuss remaining issues on this requirement especially the definition of initial transmission and reference timing.

2. Discussion
2.1 Definition of initial transmission

In the last RAN4 meeting, our contribution [2] and CR [3] were discussed. In these documents, we proposed that initial transmission requirement should be applied only for PRACH. However, it was pointed out that initial transmission requirement should also be applied for PUSCH, PUCCH and SRS when there is non-transmission period before transmitting these channels. We agree that UE usually doesn’t detect the DL signal when DRX is applied, so it is difficult for UE to follow the DL timing during the DRX. So some cases, initial transmission requirement should be also applied for PUSCH, PUCCH and SRS. However, in the current TS36.133 what is the initial transmission is not clear. We investigate the definition of initial transmission in this document. We consider 2 options which are shown below.

Option A) Initial transmission requirement is applied when there is no transmission in the previous sub-frame.
Option B) Initial transmission requirement is applied when it is the first transmission in a DRX cycle. For non-DRX mode, only subsequent transmission requirement is applied for PUSCH, PUCCH and SRS.
Option A simply means that initial transmission requirement is applied for the first sub-frame of contiguous transmission. 
However, since LTE is packet based system, there would be a lot of initial transmission if option A is adopted. So the UE transmit timing might change easily. 
In option B, initial transmission is applied only the first transmission in a DRX cycle. In this case, UE slowly follows the downlink timing more often, because only once in a DRX cycle can be regarded as initial transmission. We think that this is feasible for UE to implement. Because UE should detect DL signal in the on duration period of the DRX cycle. So even the data for the UE is not allocated, UE can estimate DL timing.
Since it might be preferable for Base station that UE transmit timing is not changed so quickly, we think that the transmission which initial transmission requirement is applied should be minimized. Therefore, we prefer option B.

2.2 Definition of reference timing
As discussed in the previous meeting [1] [2], we believe that the reference timing of the UE transmit timing requirement should be (current downlink timing) for PRACH and (current downlink timing) – ((downlink timing when the last timing advance is applied) - (uplink timing when the last timing advance is applied)) for other channels at the UE connector. For PRACH this reference timing is aligned with TS36.211 5.7.1. For other channels RAN1 specification only states that Timing advance should be applied when TA command is sent from BS. And timing advance is relative to the current uplink timing as specified in TS36.213 4.2.4 and TS36.133 7.3. Although RAN1 doesn’t specify the UE behaviour other than timing advance, we think the transmit timing requirement should be specified for all the time. The easiest way to define the behaviour other than timing advance is that UE should follow the DL timing. It means UE should change the transmit timing so that uplink and downlink timing difference is maintained. This is why we propose above reference timing for the UE transmit timing requirement. We show this behaviour in Figure 1.
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3. Conclusion

UE transmit timing requirements are investigated. We propose that initial transmission requirement is applied when it is the first transmission in a DRX cycle (option B), and UE should try to maintain the UL-DL timing difference when timing advance is not applied. The corresponding CR is proposed in [3].
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Note1: These timing difference are the same i.e. DL-UL timing difference when timing advance is applied.
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