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1
Introduction
In the last meeting, the number of TAT was discussed but no agreement was achieved.  For this issue, the behaviour between one TAT per TA group and one TAT per UE is needed to be further inspected.  In addition, the TAC assignment for multiple TA groups should be also considered when multiple TAs are supported.  Specifically, the TAC format carrying how many TACs should be studied.  For these two issues, we further analyze them and provide our suggestion. 
2 Discussion
In LTE system, the Time Alignment Timer (TAT) is used to indicate whether the uplink (UL) transmission is synchronised or not between the eNB and UE, i.e., when the TAT is running, the uplink is considered as synchronized.  If TAT is not running, eNB adjusts UL timing of UE by random access procedure, i.e., TAC in MAC RAR.  Besides, the timing adjustment in MAC RAR is an absolute value.  However, when TAT is running (UL is synchronised), eNB would adjust UL timing of UE by MAC CE, i.e., TAC in MAC CE.  Therein the timing adjustment in MAC CE is a relative value. In the following, we would like to discuss how to assign timing advance command and how to maintain time alignment timer.
2.1 Timing Advance Command (TAC)

When multiple TAs is supported, how to assign TAs affects the design of TAC in MAC CE and MAC RAR.  Hence, we would like to discuss these two cases. 
Case 1:  TAC in MAC CE

TAC in MAC CE is mainly for adjusting the UL transmission timing due to UE movement.  The timing of the adjustment is based on the UE velocity.  So, TAC in MAC CE is designed to be a relative timing adjusted value.  Additionally, in RAN2 #73bis meeting, RAN2 has agreed that multiple TAs should be supported for CA Scenarios 2~5.  Based on this agreement, when a UE is moving, UL transmission timing for all TA groups would most likely change at the same time especially for the scenarios 2, 3, and 5 in which antennas for different frequencies are co-located.  So the following observation is obtained. 

Observation:  TA of all TA groups most likely need to be adjusted at the same time. 

In most cases, eNB would need to adjust all TAs of all TA groups for a UE at the same time. In order to simplify the MAC CE design, TAC in MAC CE shall be for all TA groups. (Note: Here the UL transmission timings of these TA groups are synchronized.)
Proposal 1:  When adjusting TA by MAC CE, the MAC CE shall include TAC for all TA groups, i.e., eNB should adjust TAs for all TA groups at the same time.
Case 2:  TAC in MAC RAR

TAC in MAC RAR is mainly for adjusting the timing of UL Cell on which the RACH preamble was sent. Furthermore, TAC in MAC RAR is an absolute timing adjustment.  If an MAC RAR includes multiple TACs for multiple TA groups of a UE, the size of MAC RAR could not be fixed.  It would affect the original design of MAC RAR.  So it is good to keep the current format, i.e., only one TAC in MAC RAR.
Proposal 2:  Keep the current MAC RAR format, i.e., an MAC RAR only includes one TAC.
2.2 Time Alignment Timer (TAT)

In LTE system, since only one TA is supported in Rel-10 carrier aggregation, one TAT is enough to indicate whether UL CCs are synchronized or not.  However, when multiple TAs is supported, the number of TAT(s) may need to be re-considered. Two options for TAT are considered in this contribution as follows:
· Option1: One TAT per TA group
· Option2: One common TAT
Option1: One TAT per TA group

Since some of UL CCs may have the same TA value (i.e., the uplink timings of these UL CCs are the same), a Timing Advance Command could be applied to these UL CCs. In this case, the UL CCs which have the same TA could share the same TAT. Therefore, a UE could maintain one TAT per TA group.  The update of TAT in a TA group may follow LTE Rel-8/9 procedure. The potential benefit of “one TAT per TA group” is that UE can maintain UL timing per TA group. That is, each TAT could start at different time depending on fist SCell activation in an SCell TA group.  However, since the timing advance value depends on the propagation delay between eNB and UE, the TA adjustment for different TA groups may be updated simultaneously.  As a result, TATs for different TA groups may be restarted at the same time. Thus, multiple TATs may perform like one TAT. In addition, there is some overhead for UE to maintain multiple timers.  As a result, it is not necessary to maintain multiple TATs.
Option2: One common TAT


Another scheme is to maintain one common Time Alignment Timer. That is, all UL CCs share a common Time Alignment Timer.  A UE only needs to maintain one Time Alignment Timer.  When TAT expires, UE can follow the same procedures as in Rel-10, i.e., release PUCCH/SRS, flush all HARQ buffers, and clear any configured downlink assignments and uplink grants.  In the last meeting, how to prevent unsync SRS transmission during TAT running was addressed.  But this problem can be easily solved as discussed in [1].  Therefore, a TAT per UE is already enough and could operate well. 
Considering the above analysis, we think one common TAT is simple so we propose that:
Proposal 3: One common TAT is enough.
3 Conclusions

In this contribution, we have the following proposals:

Proposal 1:  When adjusting TA by MAC CE, the MAC CE shall include TAC for all TA groups, i.e., eNB should adjust TAs for all TA groups at the same time.
Proposal 2:  Keep the current MAC RAR format, i.e., an MAC RAR only includes one TAC.
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