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1.
Introduction

To keep uplink time alignment, the uplink arrival time should be estimated at the cell site [1]. The uplink synchronization signals for time estimation can be allocated different physical resources at the different synchronization state.

2. Discussion

2.1 synchronization and non-synchronization
We suppose two states, one is synchronization, and the other is non-synchronization. When uplink is in synchronization, the data transmitting maybe continuous or no data to transmit for a short time, the uplink synchronization signals can keep the uplink timing estimation and time alignment. By this method, the UE can get back the uplink quickly without long adjusting transmitting time procedure.

When the data stop transmitting for a long time, and the UE falls into non-synchronization state, the uplink arrival time maybe drift out the CP length according to the UE moving or other changing, the time alignment in CP length can’t be held if UE wants new transmitting. 

To align the reaching time at Node B of different UE uplink transmitting, two methods can be considered [2]:

· Binary timing-control commands implying forward/backward of the transmit timing a certain step size x (s [x TBD] transmitted with a certain period y (s [y TBD].

· Multi-step timing-control commands being transmitted on the downlink on a per-need basis.

The first method is suitable for uplink in synchronization state to keep the continuous synchronization, as the off time is not so long and the on/off switch frequency is high.

The second method is suitable for uplink in non-synchronization states, such as power-on access, initial access and access after long time non-synchronized.
So the uplink synchronization signals transmitting resources allocation may be different between the two states. 

2.2 Two alternative resources used for uplink synchronization signals
There are two kinds of alternative resources for transmitting uplink synchronization signals. One is contention-based resource; the other is scheduled-based resource for transmitting uplink synchronization signals.

Contention-based resource is suitable for transmitting uplink synchronization signals when non-synchronization state, but not suitable for uplink in synchronization state. 

At non-synchronization, UE has no or less knowledge of system resource allocation information, so an excessive contention-based resource is suitable for the non-synchronization changing to synchronization.

The reasons for contention-based resource not suitable for UE in synchronization state are:

Uplink synchronization signals transmitting on contention-based resource will increase the overhead of contention-based resource;
Using contention-based resource has the collisions chance that cannot keep the received stability of uplink synchronization signals, so we face more risk of lose timing synchronization;
Uplink synchronization signals collisions or not received feedback commands increase the downlink signaling and complexity.

Scheduled-based resource for transmitting uplink synchronization signals has nature advantage that can keep the stability, high quality receiving because the synchronization state can let UE knows the resources allocation information and channel quality information. Also scheduled-based resource for transmitting uplink synchronization signals maybe save the overhead of uplink synchronization signals.

3. Conclusion

In this contribution, we proposed the two kinds of alternative resources for transmitting uplink synchronize signal according to the different state change.

Scheduled-based resource is suitable for UE in synchronization state, and contention-based resource is suitable for non-synchronization state.

4. Text Proposal for 25.814

--- Begin Text Proposal ---
9.1.2.6
Uplink timing control

In order to keep time alignment between uplink transmissions from multiple UEs at the receiver side, timing-control commands, commanding UEs to advance or retract the respective transmit timing, can be transmitted on the downlink. Two alternatives for timing control commands can be considered:

· Binary timing-control commands implying forward/backward of the transmit timing a certain step size x (s [x TBD] transmitted with a certain period y (s [y TBD].

· Multi-step timing-control commands being transmitted on the downlink on a per-need basis.

As long as a UE carries out uplink data transmission, this can be used by the receiving cell site to estimate to uplink receive timing and thus as a source for the timing-control commands. When there is no data available for uplink, the UE may carry out regular uplink transmissions (uplink synchronization signals) with a certain period, to continue to enable uplink receive-timing estimation and thus retain uplink time alignment. In this way, the UE can immediately restart uplink-orthogonal data transmission without the need for a timing re-alignment phase. The uplink transmissions (uplink synchronization signals) can be based on scheduled-based resource. 
If the UE does not have uplink data to transmit for a longer period, no uplink transmission should be carried out. In that case, uplink time alignment may be lost and restart of data transmission must then be preceded by an explicit timing-re-alignment phase to restore the uplink time alignment. The uplink transmissions (uplink synchronization signals) can be based on contention-based resource.
--- End Text Proposal ---
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