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1. Introduction

In previous meeting RAN4 the UE transmit timing requirement was discussed. In [1] two aspects related to to the UE transmit timing requirements were considered; definition of initial transmission and definition of referene timing. Furhtermore RAN4 received an LS from RAN1 [2] informing the RAN4 about the decisions related to the timing advance. In this contribtion we  provide some further thinking to the requirements 
2. Discussion

In this section the different aspects related to UE transmit timing are discussed and proposed changes are summarised in Annex A.
2.1 Definition of the initial transmission

In [1] it was proposed the clarify the definition of the initial transmission so that it applies to first transmission in a DRX cycle for PDSCH, PUSCH and SRS or it is the PRACH transmission. As the same accuracy same requirement applie ([±12*Ts]) also for non initial transmission this partitioning would only apply to the UE autonomous adjustement (tracking the DL timing). Now especially the in the case of DRX the UE transmissions could be relatively infrequent it could be usefull to allow UE to do neglect the given limitations in the UL timing adjustement in order to keep the UL-DL timing difference. 

The limitations set for the UE autonomous transmit timing adjustements given in [3] are:
All adjustments made to the UE timing shall follow these rules: 

1)
The maximum amount of the timing change in one adjustment shall be [2*TS] seconds.
2)
The minimum adjustment rate shall be [7*TS] seconds per second. 
3)
The maximum adjustment rate shall be [2*TS] seconds per [200ms]. 

Taking into account the timing change in one adjustment can be less than [2*Ts] seconds and considering [800*d] ms period, the UE transmit timing shall not change in excess of [(8*d*TS] seconds from the timing at the beginning of this [800*d] ms period, where [0≤d≤1/4].
In LS provided by RAN1 [2] the need of the restriction to the UE  maximum adjustment rate defined [2*TS] seconds per [200ms] was also questioned, although this was mostlylikely related to the timing adjustement. Never the less RAN1 had not identified need for such limitation.

Thus in order to account the discontinous transmission, natural to PS system, two alternative are foreseen, to choose certain ‘initial’ transmission events for which limitations for autonomous adjustement do not apply or to remove all together the limitations to the maximum adjustement rate. As it could be seen that there might be some use for the limitations in case of more continous transmission (in terms on eNB receiver), excluding these limitations from selected transmissions occasions would be most feasible way forward. 
2.2 Definition of the reference timing
In discussions held in RAN4#48bis it was also considered how the transmit timing accuracy requirement and accuracy requirement for timing advance command relate. 
The requirement for the transmit timing is related to the DL timing including the timing advance, thus can be seen as an absolute requirement for the timing. Thus the reference timing should be DL timing (“the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell”) including the effect of given timing advance commands (“minus 
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  seconds”).
When the requirement for the timing advance were introduced [5] it was felt to be be a relative requirement defining the accuracy for the relative UL timing change when new timing advance is applied. E.g. when timing advance command is received in a sub-frame n, and it shall be applied in sub-frame n+6, the relative difference between UL timing of sub-frame between n+5 and n+6 shall be the change indicated by the timing advance command with and accuracy of [±4*Ts]. In case of DRX or discontinuous transmission the reference could be the UL timing of the last transmitted sub-frame before applying the timing advance command. However it is not seen necessary that this requirement should exceed the absolute accuracy requirement [±12*Ts] in case of initial transmission.
3. Conclusion

In this contribution we have continued the discussionthe UE transmit timing requirements. Based on the previous contributions discussed RAN4 meeting #48bis was have considerd different alternatives and proposed possible alterations in Annex A at end of this document.
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Annex A. Section 7 of 36.133 
Note that the Sections 7.1.1 and 7.1.2. include the changes given in R4-082353
-----------------------------------------------

7.1
UE transmit timing
7.1.1
Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place approximately 
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 seconds before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.
7.1.2
Requirements
The UE initial transmission timing error shall be less than or equal to [(12*TS] seconds. This requirement applies when it is the first transmission in a DRX cycle for PDSCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the Downlink timing minus 
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 seconds. The Downlink timing is defined as the time when [the first detected path (in time)] of the corresponding downlink frame is received from the reference cell. NTAis defined as 0 for PRACH and difference between UE transmit timing and the Downlink timing when the last timing advance in section 7.3 was applied for other channels.
When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PDSCH, PUSCH and SRS transmission, 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. When the transmission timing error between the UE and the reference timing exceeds [( 12*TS] seconds the UE is required to adjust its timing to within [ ( 12*TS] seconds. The reference timing shall be 
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seconds before the Downlink timing. 
All adjustments made to the UE timing shall follow these rules:

1)
The maximum amount of the timing change in one adjustment shall be [2*TS] seconds.
2)
The minimum adjustment rate shall be [7*TS] seconds per second. 

3)
The maximum adjustment rate shall be [2*TS] seconds per [200ms]. 

Taking into account the timing change in one adjustment can be less than [2*Ts] seconds and considering [800*d] ms period, the UE transmit timing shall not change in excess of [(8*d*TS] seconds from the timing at the beginning of this [800*d] ms period, where [0≤d≤1/4].
-------Change of section------
7.3
Timing Advance

7.3.1
Introduction

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see 3GPP TS 36.321 [17] section 5.2.

7.3.2
Requirements
7.3.2.1
Timing Advance adjustment delay 
UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.
7.3.2.2
Timing Advance adjustment accuracy 
The UE shall adjust the timing of its transmissions with an relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of the preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
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