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1 Introduction
For the support of the multiple timing advances in the carrier aggregation, RAN2 has introduced the timing advance group (TAG) concept, which is a set of serving cells with uplink resource sharing the same timing advance (TA) value. One TA group (TAG) could consist of one serving cell.
Accordingly, the TA correction by the MAC control element (MAC CE) is required for each TAG and thus the discussion on how the TAC of the TAG is delivered by the MAC CE is needed. So, this document addresses this issue.
2 Discussion and Proposal
In the pre-release 11 which is of a single timing advance in the uplink, the fixed size of the TAC MAC CE and its MAC sub-header are used, as illustrated in the figure 1.
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Figure 1: Formats for TAC MAC CE and its MAC subheader in the release 8
Different from the single timing advance, the multiple timing advance requires the separate TAC include in the MAC CE for each TAG as agreed. The following aspects may be considered for the delivery of the TAC for each TAG.
1. The length of the TAC for each TAG can remain same as in the release 8 because it is reasonable to assume that there is no special difference in terms of the UE velocity and the propagation conditions. It means the length of the TAC for each TAG can be assumed as 6 bits.
2. It is likely that the number of the TAGs configured to the UE is small in the release 11 and even beyond. It implies that the R bits included in the TAC MAC CE of the release 8 can be used to identify the TAG (by the first aspect) if necessary.
3. The TAC is required on a per-need basis and the TA correction by the TAC is required at maximum once per 500ms in the normal case due to the movement-related changes in propagation in [1]. It is noted that the further TA correction may be required due to abrupt changes in the multi-path case. It implies that the signalling optimization may not be so important and therefore, the delivery of the TAC for each TAG should be fulfilled with the minimum UE and eNB complexity.
From the above, introducing the new TAC MAC CE to aggregate the TAC for multiple TAGs (mainly for the signalling optimization) can be considered not beneficial because of the added complexity with the third aspect above. Hence, in order to enable the separate TAC MAC CE for each TAG, the TAG identification of the TAC MAC CE is needed and therefore two options are available as follows.

· Option 1: TAC MAC CE can be transmitted on any cell
· Cons: The TAC MAC CE format is modified to include the TAG id, possibly with R fields.

· Option 2: TAC MAC CE is transmitted only on the cell(s) belonging to the corresponding TAG
· Con: The UE needs to memorize which MAC PDU is received from which cell. It is noted that today MAC layer of the UE is not aware of that.
· Con: There is the impact to the scheduling flexibility for the eNB to transmit the TAC MAC CE.
Between two options, LGE would prefer the option 1 that is simpler and does not impact the scheduler.
Proposal 1: the following TAC MAC CE format is proposed to be introduced for the multiple timing advances, illustrated in the figure 2. 
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Figure 2: The proposed TAC MAC CE format and its MAC subheader (reusing the existing LCID), where TAGID field indicates the timing advance group to which the TAC is applied.
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