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1 Introduction
In this paper, we try to discuss issues on UL timing control related to a Contention Resolution (CR).
2 Background and Problem
Currently, in a random access procedure, the Time Alignment Command (TAC) is indicated in a Random Access Response. If TAC is received by the UE, the received TAC is applied and the Time Alignment Timer (TAT) is (re-)started. 
However, since in the contention based random access procedure the possibility of collision always exists, it would be desirable to take into account this aspect to properly maintain the UL timing control.

3 Handling of TAT when CR fails
By means of using a contention resolution timer, the UE can determine whether the contention resolution is successful or not. That is, if a Contention Resolution is received by the UE while the contention resolution timer is running, the UE considers the contention resolution successful. Otherwise, the UE considers the contention resolution not successful.
However, current specification says that TAT which was started by the TAC in the received Random Access Response keeps running regardless of whether the contention resolution is successful or not. It means that although the UE is a loser, the TAT is not stopped and then the uplink transmission of the UE seems to be allowed. But, it is not logical that it is allowed for the UE to perform UL transmission except for on PRACH because of the running TAT.
Proposal 1: The UE shall stop the Time Alignment Timer if the content resolution is considered not successful.
4 Timing of Applying TAC

But, in case where the UE that the UL timing was already aligned initiates the random access procedure because UL data arrives and there is no SR, there would be some demerits due to facts that TAT in the Random Access Response is applied before the contention resolution is done and TAT is stopped when the contention resolution fails. The figure 1 depicts the one of the scenarios showing the demerits.
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Figure 1.

1. Let’s assume that the UE that the UL timing was already aligned initiates a random access procedure because UL data arrives and there is no SR.

2. Due to a collision, there is a possibility that the UE receives the Random Access Response intended to the other UE. It means that the UE transmits message 3 in the UL when there is a possibility that the UL timing is not aligned <Demerit 1>. 
3. When the contention resolution fails, TAT should be stopped as proposal 1 and then the UE itself considers the UL timing not synchronized. But, during RAN2#60 and #60bis, it was agreed that PUCCH and SRS resources are lost when the UE is no longer synchronized. So, there is a possibility that all PUCCH and SRS resources of the UE are lost, and then it causes a DL degradation <Demerit 2>.
As exampled in the above scenario, to the UE that the UL timing was already aligned prior to the Random Access procedure, applying TAC before the contention resolution is done and stopping TAT when the contention resolution fails introduce some demerits. To overcome these, it is proposed for the UE, that UL timing was already aligned, to apply TAC in the Random Access Response after the contention resolution is considered successful. By doing this, we see following benefits.
· There is no possibility that UL timing of the UE is not aligned due to a collision.

· There is no need to revoke and re-assign the all PUCCH and SRS resources if the contention resolution fails.

· There is no DL degradation due to revoking all PUCCH and SRS resources if the contention resolution fails..

Proposal 2: If the Time Alignment Timer was already running prior to the random access procedure, when the contention resolution is considered successful, the Time Alignment Command in the Random Access Response is applied and the Time Alignment Timer is restarted.
5 Conclusion

This contribution addressed the UL timing handling on contention resolution. And it is proposed that

Proposal 1: The UE shall stop the Time Alignment Timer if the content resolution is considered not successful.
Proposal 2: If the Time Alignment Timer was already running prior to the random access procedure, when the contention resolution is considered successful, the Time Alignment Command in the Random Access Response is applied and the Time Alignment Timer is restarted.
6 Text Proposal to 36.321

<< Start of the modified section>>
5.2
Maintenance of Uplink Time Alignment
The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it was configured and started.

If the Time Alignment Timer has been configured, the UE shall:

-
when a Time Alignment Command is received:
-
if the Time Alignment Command is received in the Random Access Response and the Random Access Preamble was selected by MAC:


-
if the Time Alignment Timer was already running:



-
Stored_Time_Alignment_Command shall be set to the received Time Alignment Command;





-
if the contention resolution is considered successful as described in subclause 5.1.5:






-
apply Stored_Time_Alignment_Command;





-
restart the Time Alignment Timer.



-
else:




-
apply the Time Alignment Command;




-
start the Time Alignment Timer;




-
if the contention resolution is considered not successful as described in subclause 5.1.5:




-
stop the Time Alignment Timer.
-
else:
-
apply the Time Alignment Command;

-
start the Time Alignment Timer (if it is not running) or restart the Time Alignment Timer (if it was already running)

-
when the Time Alignment Timer has expired or is not running:

-
prior to any uplink transmission, use the Random Access procedure in order to obtain uplink Time Alignment 

-
when the Time Alignment Timer expires:

-
 release all PUCCH resources;

-
release any assigned SRS resources.

<< End of the modified section>>
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UL timing of the UE was already aligned.



