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In case of partial symbol overlap arising from different TAs in different TAGs, RAN1 assumes a max overlap of approx. 30us (any tolerances are up to RAN4) for inter-band TAGs
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10.1.2.7
Timing Advance

In RRC_CONNECTED, the eNB is responsible for maintaining the timing advance. Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC.

For the pTAG the UE uses the PCell as timing reference. In a sTAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.

A UE should support a relative uplink timing difference up to 32.47 s in a subframe among the configured TAGs.
In some cases (e.g. during DRX), the timing advance is not necessarily always maintained and the MAC sublayer knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink:

-
as long as the L1 is non-synchronised, uplink transmission can only take place on PRACH.

For a TAG, cases where the UL synchronisation status moves from "synchronised" to "non-synchronised" include:

-
Expiration of a timer specific to the TAG;

-
Non-synchronised handover;

The synchronisation status of the UE follows the synchronisation status of the pTAG. When the timer associated with pTAG is not running, the timer associated with a sTAG shall not be running.

The value of the timer associated to the pTAG is either UE specific and managed through dedicated signalling between the UE and the eNB, or cell specific and indicated via broadcast information. In both cases, the timer is normally restarted whenever a new timing advance is given by the eNB for the pTAG:

-
restarted to a UE specific value if any; or

-
restarted to a cell specific value otherwise.

The value of the timer associated to a sTAG is managed through dedicated signalling between the UE and the eNB, and the timers associated to different sTAGs can be configured with different values. The timer of a sTAG is normally restarted whenever a new timing advance is given by the eNB for the corresponding sTAG.

Upon DL data arrival or for positioning purpose, a dedicated signature on PRACH can be allocated by the eNB to the UE. When a dedicated signature on PRACH is allocated, the UE shall perform the corresponding random access procedure regardless of its L1 synchronisation status.

Timing advance updates are signalled by the eNB to the UE in MAC PDUs.

