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1 Introduction
In previous RAN2 meetings there have been discussions on the issue of the UE being in a semi-UL-synchronized state where an SCell TA timer runs when the PCell TA timer is not running. From discussions in RAN2#77bis it was said that since it has been agreed in Stage-2 that when PCell TA timer is expired also any SCell TA timers are expired, and then there is no problem. A note was agreed to be added in Stage-2 stating that an SCell TA timer shall not be running when the PCell TA timer is not running it was also agreed that this does not need to be captured in MAC.

However after further consideration; current specification does not address the issue and as a note in the Stage-2 specification is not mandatory, a change to the MAC specification is also needed to resolve the issue which the note was intended to solve.

2 Semi-UL-synchronized state
In RAN2#75bis it was discussed which actions the UE shall take upon TA timer expiry. To prevent a semi-UL-synchronized state where an SCell TA timer is running while the UE is out of synch, i.e. the PCell TA timer is not running, it was agreed to stop all SCell TA timers upon PCell TA timer expiry. However it has been identified that the semi-UL-synchronized error state can still be reached due to a flaw in the formulation of the agreement. The event of PCell TA timer expiry will trigger expiry of all SCell TA timers, however the specification does not state that the UE shall expire all SCell TA timers continuously whenever the PCell TA timer is not running, which we believe was the intention of the agreement from RAN2#75bis.
Whenever a TAC is received the TA timer for the addressed TA group is started. According to current specification an SCell TA timer is started regardless of the state of the PCell TA timer, meaning that an SCell TA timer can be started also when the UE is out of synch and thereby entering the semi-UL-synchronized state. This can happen if a RA response is received by the UE when the PCell TA timer is expired or stopped. A NACK to ACK error on a TAC MAC CE addressed to the PCell will also make the eNB believe that the UE is in-synch while it actually is not and a TAC, either in a TAC MAC CE or a RA response, addressed to an SCell TA group will make the UE enter the error state.
It is our understanding the UEs may not be negatively impacted by being in the semi-UL-synchronized state but as the UE may perform UL transmissions on the cells within the SCell TA group while being out of synchronization, trouble shooting of errors in the network may be needed which would increase network complexity and cost. Furthermore, with correct UE behavior the eNB would not need new complexity to take precautions on when to configure SRS, etc. as the UE would not perform UL transmissions on SCells when not in-synch. As a network vendor we would prefer to avoid this error altogether as it creates unexpected behavior, complicates implementation and opens up for future errors. 

3 Summary
The issue about UEs entering a state where an SCell TA timer is running while the PCell TA timer is not running has been discussed in this contribution. RAN2 has earlier tried to cover this case by stopping all SCell TA timers when the PCell TA timer expires. When it was later discussed whether the agreement is prohibiting the UE from entering the state, RAN2 observed that it was not prohibited and RAN2 agreed to add a note in the Stage-2 specification clarifying that an SCell TA timer shall not be running when the PCell TA timer is expired.

However, after further considerations we think that the current specification, including the Stage-2 note, is not prohibiting the UEs from starting an SCell TA timer when the PCell TA timer is expired and hence the semi-UL-synchronized state is not avoided. To cover this and to be future proof we propose that the MAC specification shall be updated so as to avoid SCell TA timer start when the PCell TA timer is not running.
Proposal 1 The timeAlignmentTimer of a Secondary Timing Advance Group shall not be started if the timeAlignmentTimer of the Primary Timing Advance Group is not running.
A text proposal is found in the annex.
4 Annex – Text proposal for 36.321
Below is text proposal capturing Proposal 1. It is based on the current running MAC CR. Updates are highlighted in yellow
First modified section

5.2
Maintenance of Uplink Time Alignment

The UE has a configurable timer timeAlignmentTimer per Timing Advance Group. The timeAlignmentTimer is used to control how long the UE considers the Serving Cells belonging to the associated Timing Advance Group to be uplink time aligned [8].

The UE shall:

-
when a Timing Advance Command MAC control element is received:
-
if the indicated Timing Advance Group is a Secondary Timing Advance Group and the timeAlignmentTimer associated with the Primary Timing Advance Group is running; or

-
if the indicated Timing Advance Group is the Primary Timing Advance Group:
-
apply the Timing Advance Command for the indicated Timing Advance Group;

-
start or restart the timeAlignmentTimer associated with the indicated Timing Advance Group.

-
when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a Timing Advance Group:
-
if the Random Access Preamble was not selected by UE MAC:
-
if the Random Access procedure was performed on a Secondary Cell and the timeAlignmentTimer associated with the Primary Timing Advance Group is running; or

-
if the Random Access procedure was performed on the Primary Cell:
-
apply the Timing Advance Command for this Timing Advance Group;
-
start or restart the timeAlignmentTimer associated with this Timing Advance Group.

- 
else, if the timeAlignmentTimer associated with this Timing Advance Group is not running:

-
apply the Timing Advance Command for this Timing Advance Group;
-
start the timeAlignmentTimer associated with this Timing Advance Group;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop the timeAlignmentTimer associated with this Timing Advance Group.
-
else:

-
ignore the received Timing Advance Command.
-
when a timeAlignmentTimer expires:
-
if the timeAlignmentTimer is associated with the Primary Timing Advance Group, then for all Serving Cells:
-
flush all HARQ buffers;

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;

-
consider all running timeAlignmentTimers as expired;
-
else if the timeAlignmentTimer is associated with a Secondary Timing Advance Group, then for all Serving Cells belonging to this Timing Advance Group:
-
flush all HARQ buffers;

-
notify RRC to release SRS.
The UE shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the Timing Advance Group to which this Serving Cell belongs is not running.
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