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1. Introduction

In the latest MAC and RRC specification, PUR TA timer (i.e. pur-TimeAlignmentTimer) has been introduced for PUR TA validation. In this contribution, we discuss an impact on D-PUR TA timer due to reconfiguration of PUR periodicity/offset.
2. Discussion 
According to the latest MAC specification [1], when pur-TimeAlignmentTimer configuration is received from RRC, MAC will start the PUR TA timer, but will not restart it if it is already running. In [2] it was discussed that without restarting the PUR TA timer upon reconfiguring the timer value (e.g. upon entering RRC_IDLE while the PUR TA timer has already been configured in a previous RRCConnectionRelease message), the PUR TA timer may expire too early before the first up-coming PUR occasion. Moreover, because the actual timer length of PUR TA timer is the indicated value of the PUR TA timer multiplies the PUR periodicity, it is possible that the eNB reconfigures the PUR periodicity (and/or offset) while the configuration of the PUR TA timer remains the same. In either case as described above, if the UE does not restart the PUR TA timer (if already running) to apply the new length, the timer may expire too early.
Figure 1 illustrates a scenario that the PUR offset is reconfigured while the PUR periodicity remains the same. Since the PUR offset is relative to the timing of receiving pur-Config, the first PUR occasion after reconfiguration is possible to occur after the PUR TA timer (with original length) has expired. 
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Figure 1, an example that the PUR offset is reconfigured.
Even if the eNB provides a TAC MAC CE together with the RRC Release message, because the MAC CE is processed in MAC directly, the UE may restart the PUR TA timer in MAC before the PUR TA timer configuration is received from RRC (due to processing delay of RRC Release message), and thus the PUR TA timer still applies the original length as illustrated in Figure 2. In this case, depending on the PUR offset after reconfiguration, the first PUR occasion after reconfiguration is still possible to occur after the PUR TA timer (with original length) has expired.
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Figure 2, an example that the PUR periodicity is reconfigured and a TAC MAC CE is also provided.
Although eNB could configure the PUR offset such that the first PUR occasion after reconfiguration always occurs before the PUR TA timer (with original length) expires, it imposes unnecessary restriction on the offset value. And the UE can only apply the new length of the PUR TA timer e.g. after initiating a transmission using PUR later.
Observation 1: if the already running PUR TA timer could not cover the first PUR occasion, there is no way for the UE to apply the new length of the PUR TA timer.
Observation 2: which value of PUR periodicity and offset is allowed to be reconfigured depends on the original length of the running PUR TA timer.
The above issue could be simply solved by restarting the PUR TA timer (if already running) when MAC receives the PUR TA timer configuration from RRC (regardless of whether the timer value is the same or not):
	5.4.7.2
Maintenance of PUR Uplink Time Alignment

MAC entity may timer pur-TimeAlignmentTimer by upper layers as specified in TS 36.331 [8], clause 5.3.8.3.

The MAC entity shall:

-
when pur-TimeAlignmentTimer configuration is received from upper layers:

-
start or restart pur-TimeAlignmentTimer.
-
when pur-TimeAlignmentTimer is released by upper layers:

-
stop the pur-TimeAlignmentTimer, if running.

-
when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.212 [5]:

-
apply the Timing Advance Command or the timing advance adjustment;

-
start or restart the pur-TimeAlignmentTimer, if configured.

Upon request from upper layers, MAC entity shall indicate whether pur-TimeAlignmentTimer is running.


Proposal: MAC entity restarts the PUR TA timer (if running) when receiving the PUR TA timer configuration from RRC.
3. Conclusion

In this contribution, we discuss the impact on D-PUR TA timer due to reconfiguration of PUR periodicity/offset and have the following observations/proposals:
Observation 1: if the already running PUR TA timer could not cover the first PUR occasion, there is no way for the UE to apply the new length of the PUR TA timer.
Observation 2: which value of PUR periodicity and offset is allowed to be reconfigured depends on the original length of the running PUR TA timer.
Proposal: MAC entity restarts the PUR TA timer (if running) when receiving the PUR TA timer configuration from RRC.
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