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1	Introduction
[bookmark: _Hlk4487794]In reality, it since that the configurable value of the time alignment timer is not suitable for all NB-IoT scenarios. In this contribution, we discuss whether to extend the time alignment timer for NB-IoT use cases is required.
[bookmark: _Ref178064866]2	Discussion
TimeAlignmentTimer is used for uplink transmission timing adjustment. In 36.331 [1] sub-clause 6.3.2 on TimeAlignmentTimer is captured below:
[image: ]

Besides the value of infinity, the maximum value on TimeAlignmentTimer is 10240 sub-frames. The value 10.24s may be suitable for most Time Alignment use cases in 4G and 5G scenarios. But it is not long enough to adjust uplink transmission timing for many NB-IoT scenarios. Take massive connections for example. A NB-IoT eNB is required to concurrently handle massive NB-IoT connections. Performing adjusting the uplink transmission timing with a configurable value 10.24s during data transmissions will degrade the overall system performance in a NB-IoT eNB. Also, a NB-IoT UE may not receive a Timing Advance Command MAC CE before the expiry of its TimeAlignmentTimer due to traffic congestion of massive NB-IOT transmission. That is why somehow TimeAlignmentTimer in a NB-IoT eNB is configured with an infinity value to avoid frequently adjust uplink transmission timing.

However, if the value of TimeAlignmentTimer is set to infinity, a NB-IoT UE, especially a slow moving NB-IoT UE, may be not synchronised at its NB-IoT eNB while performing data transmissions in any On Duration in the Connected Mode DRX. Hence, to adjust the uplink transmission timing with a configurable value longer than 10.24s is necessary in NB-IoT.

[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc4712449]RAN2 to confirm whether an expansion of the uplink time alignment timer is required.

Due to the existing TimeAlignmentTimer IE cannot be added any new value, create an IE for a longer uplink time alignment timer would be necessary.

Create an IE for the extended uplink time alignment timer.
3	Conclusion
[bookmark: _GoBack]In this contribution, we discuss the drawback to reuse the existing configurable value of TimeAlignmentTimer in 36.331 sub-clause 6.3.2 for uplink transmission timing adjustment. The existing maximum value 10.24s besides the value of infinity would be too short for many NB-IoT scenarios. Using 10.24s for uplink transmission timing adjustment will degrade the system performance to maintain uplink transmission timing for a NB-IoT eNB. Based on the discussion above, we propose the following:
Proposal 1	RAN2 to confirm whether an expansion of the uplink time alignment timer is required.
Proposal 2	Create an IE for the extended uplink time alignment timer.
[bookmark: _In-sequence_SDU_delivery]4	References
[bookmark: _Ref174151459][bookmark: _Ref189809556]TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)”
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TimeAlignmentTimer information element.
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