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1 Introduction

In last meeting [1][2] RAN2 discussed whether a single TAT or one TAT per TA-group is used. 
In this contribution, we describe why one TAT per TA-group is necessary.
2 Discussion

2.1 TA valid period
In Rel-10 the expiry time of the TAT (TAT value) is configurable and controlled by the eNB based on the UE’s mobility and cell size, which defines TA valid period. The UE’s mobility is managed only in the PCell, therefore the TAT value would be decided based on communications in the PCell. If the eNB provides a TA command for both the PCell and SCell at the same periodicity, there is not much difference between TA valid period of the PCell and TA valid period of an SCell. Therefore, the TA valid period for an SCell could be the same as TA valid period for the PCell. 
Observation 1: TA valid period for an SCell could be the same as TA valid period for the PCell.
2.2 UL time alignment status

From TS36.321 [3], section 5.2:
	The UE shall:

-
when a Timing Advance Command MAC control element is received:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

-
when a Timing Advance Command is received in a Random Access Response message:
-
if the Random Access Preamble was not selected by UE MAC:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

- 
else, if the timeAlignmentTimer is not running:

-
apply the Timing Advance Command;
-
start timeAlignmentTimer;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer.
-
else:

-
ignore the received Timing Advance Command.
-
when timeAlignmentTimer expires:

-
flush all HARQ buffers;

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants.
The UE shall not perform any uplink transmission except the Random Access Preamble transmission when timeAlignmentTimer is not running.


The current MAC procedure for the maintenance of uplink time alignment is based on the state (e.g.. running or not running) of the timeAlignmentTimer. However, this procedure does not take into account the issues associated with a timeAlignmentTimer as applied to an SCell, considering the TA extensions being specified for Rel-11 (e.g. especially whether TA command should be applied or ignored during contention based RA procedure in an SCell.) At the RAN2#74 meeting, the need for contention based RA procedure for an SCell was discussed but it is FFS whether contention based RA procedure for an SCell will be supported or not. Our contribution [4] discusses this topic. If contention based RA procedure for SCell is supported and UE only has a single TAT for all serving cells, it is unclear how to manage the reception of TA command by SCell in response the Random Access Response message in contention based RA procedure.
Observation 2: It is unclear how to manage the TA command for an SCell as part of a contention based RA procedure, when a single TAT is used by all serving cells (e.g. Is the TA commanded ignored or applied?).
At last meeting it was also discussed whether periodic SRS transmission on SCell is necessary or not [1]. If uplink time alignment in SCell is necessary, the eNB may configure periodic SRS transmission on an SCell because SRS can achieve more accurate TA measurements than DM-RS on PUSCH. However, at the time of SCell addition, the TAT for the PCell is already running and the UE does not have valid TA command for the SCell. In this case it is unclear how the eNB is to avoid SRS transmission unless a definition of TA status for the SCell is newly defined. 

Observation 3: It is unclear when and how UL transmission should be prohibited in SCell, especially periodic SRS transmission, when a single TAT is used by all serving cells.
From observation 2, 3, it is understood that even if a single TAT is used by all serving cells, a management of TA validity of SCell is required to support multiple timing advance. 
Proposal 1: TA validity of SCell should be managed.
As raised at the last meeting in [1], it is possible to change the definition of TA status to include the reception of a valid TA command for an SCell in addition to a running TAT, however additional specification is also required. For example, what is the UE behavior when a valid TA command is acquired and when a valid TA command is discarded? 
Alternatively, much of the Rel8/9/10 time alignment specification can be reused (e.g. only the PCell manages the expiry of TAT) by assigning a value of infinity to each SCell using a TAT (i.e. the TAT never expires and therefore no action on expire needs to be defined). When the PCell TAT expires, then the UE considers the TAT of the SCell has also expired. Therefore, the actual TAT expiry of the SCell will be controlled only by PCell TAT.
Observation 4: If a single TAT is used for all serving cells, then a definition of TA status for each TA group is also required (e.g. whether UE has TA value). Alternatively, if each SCell that uses a TAT is assigned a value of infinity, then much of the Rel8/9/10 time alignment specification can be reused.
Proposal 2: The UE has one TAT per TA-group, and the baseline TAT value used by SCell is infinity. It is FFS if there is a TAT value other than infinity for SCell.

Proposal 3: When TAT of PCell expires, UE shall consider TAT of SCell as expired.
3 Conclusion 

In this contribution, we describe the need for one TAT per TA-group. We propose the following:

Proposal 1: TA validity for SCell should be managed.
Proposal 2: The UE has one TAT per TA-group, and the baseline TAT value used by SCell is infinity. It is FFS if there is a TAT value other than infinity for SCell.

Proposal 3: When TAT of PCell expires, UE shall consider TAT of SCell as expired.
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