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1   Introduction
TA Command MAC CE is used to maintain TA adjustment. With the introduction of multiple TA, the MAC CE may need to be redefined to identify which TAG TA adjustment is applied to. In this contribution, we will discuss the issue and share our opinions.

2   Discussion
2.1   One TAG vs. Multiple TAGs in one TA Command
Whether to support multiple TAGs in one TA Command MAC CE should firstly be determined. A quick pros and cons analysis is as below:
Multiple TAGs in one TA Command:

Pros:

· Less MAC CE messages for TA adjustment of all TAGs.
· More flexible for eNB implement: eNB can decide whether to send multiple TAGs or one TAGs in one TA command according to its policy.
Cons:

· New MAC CE, new LCID.
· Completely different MAC CE format for CA case and non-CA case. Whether/when new MAC CE is applied needs to be known.
· Bigger MAC CE message size (potentially higher TA Command loss rate, and impact more TAGs once TA Command is lost).
· More specification impacts.

Single TAG in one TA Command:

Pros:

· Better backward-compatibility.

· Less specification impacts.
Cons:

· More MAC CE messages for TA adjustment of all TAGs, i.e. possibly consume a little more PDCCH resource.
Currently, TAT timers are separately running with different value and starting time, and the expiry points of TAT timers are different. If no TA value needs to be adjusted, even with the approach of multiple TAGs, it is likely there is only one TAG in TA Command in most cases. Moreover, typically there is much data transfer when CA is configured for UE. For single TAG approach, the TA Command can be carried together with PDSCH data. Therefore, single TAG does hardly increase PDCCH overhead in practice. 
Considering that supporting multiple TAGs introduces more complexity but the gain is very limited, we suggest adopting one TAG in one TA Command.
Proposal 1:   Only one TAG in one TA Command is supported.
2.2   Identify which TAG TA adjustment is applied to
If Proposal 1 is agreed, there are three alternatives to identify which TAG TA adjustment is applied to:
· Alt 1: New MAC CE is introduced.

With Alt1, new LCID is needed. This is undesirable and is excluded.

· Alt 2: The reserved R bits are used to indicate related TAG ID.[3]
Currently, the format of TA Command MAC CE is as below:
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Figure: Timing Advance Command MAC control element
With the solution, the two “R” bits are redefined to indicate the applied TAG id. At most 4 TAGs are supported. 
Pros:

· TA Command can be sent in any serving cell.

Cons:

· Extension space is used up in advance, and no space is left for future extension.
· New LCID is still needed if more than 4 groups are supported in future.
· UE need to know whether “R” bits are used and then needs to check or not.
· Alt 3: eNB send TA Command MAC CE only in cells of the TAG where the TA Command is applied to.
Pros:

· No MAC CE format changes.
· Less specification impacts (see attached Text Proposal).

· It is also applicable for more than 4 TAGs case without any change/improvement.
· More smooth extension and uniform UE behaviour for Rel-8/9/10/11 and future releases.

· Reserved bits can be left to future extension, e.g. supporting more TA value range in future, or introduce new information element not foreseen so far in TA Command MAC CE.

Cons:

· Restrict cells where eNB send TA Command.
Though it seems that sending TA Command only in cells of the applied TAG is a new rule, but Rel-8/9/10 eNB also obey the rule, i.e. this is a smooth extension. Moreover, since MAC layer is with responsibility for data scheduling, it is very easy for eNB implement with Alt3. This is not really an issue. Therefore, we suggest:
Proposal 2:  The TAG that TA Command is applied to is the TAG of the cell in which the TA Command is received.
The corresponding Text Proposal is attached in Clause 5.

3   Conclusion
In this contribution, we discuss how to design the TA command MAC CE. The following proposals are presented:
Proposal 1:   Only one TAG in one TA Command is supported.
Proposal 2:  The TAG that TA Command is applied to is the TAG of the cell in which the TA Command is received.
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5   Text Proposal (based on TS 36.321 V10.4.0)
5.2
Maintenance of Uplink Time Alignment

The UE has a configurable timer timeAlignmentTimer which is used to control how long the UE is considered uplink time aligned [8].

The UE shall:

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

-
apply the Timing Advance Command to the TA group of the cell in which the Timing Advance Command is received;

-
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.
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