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Discussion/Decision 
1 Introduction
In RAN2 #75, it is agreed that there will be a separate TA timer (TAT) for each TA group (TAG) and the TAT value could be different [1]. However, there are still some remaining issues on the details of TAT. In this document, we discuss the following issues:
· UE behaviour upon Scell TAT expiry.
· Dependencies between Scell-TAT and SCell deactivation
· TAG change
2 Discussion
To facilitate the following discussions, we define Pcell TAG as a TAG that includes Pcell and Scell TAG as a TAG that only consists of Scells.
2.1 UE behaviour upon Scell TAT expiry
In Rel-10, when TAT expires, UE will 
-
flush all HARQ buffers;

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants.

In the last meeting, it is agreed that Rel-11 UE should follow Rel-10 principle when TAT of a Pcell TAG expires. As for the expiry of TAT of Scell TAG, HARQ buffer is flushed but PUCCH configuration is maintained because there should be no impact to Pcell operations. There are some discussions on whether SRS configuration should be released or not. 

SRS is mainly for UL transmission. When TAT expires, no UL transmission is allowed. It is our understanding that TAT mechanism is a safety net mechanism in case that UE loses TA commands from eNB. Most of the time, eNB sends TA MAC CE or TA command to maintain the validity of TAT. We think TAT expiry is a rare case. That is, the cost for SRS reconfiguration is low when Scell TAG gets synchronized again. Therefore, we suggest that UE should follow Rel-10 behaviour and de-configure SRS when Scell TAT expires.
Proposal 1: When TAT of Scell TAG expires, no UL transmission, including SRS, for the cells in the TAG is allowed.  SRS de-configuration is preferable to comply with Rel-10 behavior.
2.2 Dependencies between Scell-TAT and SCell deactivation
When all the cells in a Scell TAG groups are deactivated, it means that no data transmission are expected in the cells. When one of cells in the TAG is activated, UL TA must be maintained before conducting any further data transmission. That is, if TAT is stopped when all the Scells are deactivated, Scell RACH procedure should be performed consequently once Scell is activated again. 
On the other hand, if the TAT keeps running and Scell is activated before TAT expiry, UE could still have valid TA value. No PRACH operation is needed. It is noted that Pcell is never deactivated and eNB always keeps monitoring the TA value of Pcell TAG. In previous RAN2 meetings, it was discussed that TA change is mainly due to UE mobility. If the TA value of the TAG including Pcell is still valid during the Scell deactivation period, it is possible that the TA value of Scell TAG is still valid as well. eNB anyway can trigger Scell RACH if it thinks Scell TA value becomes obsolete.
From implementation point of view, we think there is no extra burden to keep the timer running when all the Scells in Scell TAG are deactivated. Additional benefit is that no frequent Scell RACH is needed if Scell activation/deactivation occurs frequently.

Proposal 2: There is no dependency between Scell TAT and Scell deactivation. That is, when all the cells in the Scell TAG are deactivated, the TAT timer can keep running.
2.3 TAG change
In the last meeting, it is agreed that TAG could be changed, except for Pcell. There are some discussions on UE-assisted information to facilitate the TAG change. The main argument is that UE performs autonomous timing adjustment without any eNB intervention. In this section, we share our understanding of autonomous UE timing adjustment.

The requirement of UE transmission timing is defined in TS 36.133 [2]:

… When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame except when the timing advance in section 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te  the UE is required to adjust its timing to within (Te. The reference timing shall be 
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 before the downlink timing. All adjustments made to the UE uplink timing shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.
2)
The minimum aggregate adjustment rate shall be 7*TS per second. 

3)
The maximum aggregate adjustment rate shall be Tq per 200ms. 

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.
Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	16*TS

	3
	8*TS

	5
	4*TS

	(10
	2*TS

	Note: TS is the basic timing unit defined in TS 36.211


UE adjusts its own timing slowly in small increments. This is different from the timing adjustment. After the initial timing adjustment, the timing difference between the TX and RX must be maintained. Autonomous incremental timing correction is applied between the TX and RX to maintain the time difference set in the last timing adjustment procedure. Those timing corrections are small as the eNB needs to be able to track these changes. Once synchronized, the eNB tracks the uplink timing within a set window. The difference between a timing correction and a timing adjustment is that the eB know a timing adjustment is going to occur and can anticipate the timing change. Please note that adjustment step size of UE autonomous correction (2Ts for 20Mhz BW) is much smaller than the step size of the step size in TA MAC CE (i.e, 16Ts). Those small UE autonomous corrections should have little impact in TA grouping. eNB can monitor the TA values of the cells and decide whether TAG change is needed.
Proposal 3: No extra UE-assisted information is needed. eNB controls the TAG change.
3 Conclusion
In this document, we discuss the remaining issues of TAT. We propose:
Proposal 1: When TAT of Scell TAG expires, no UL transmission, including SRS, for the cells in the TAG is allowed.  SRS de-configuration is preferable to comply with Rel-10 behavior.
Proposal 2: There is no dependency between Scell TAT and Scell deactivation. That is, when all the cells in the Scell TAG are deactivated, the TAT timer can keep running.
Proposal 3: No extra UE-assisted information is needed. eNB controls the TAG change.
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