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Discussion and Decision
1
Introduction
Timing reference is one important reference in LTE system. Once UE receives a TA command or it needs to transmit preamble, it should use the timing reference and the TA value of the time to decide the UL transmission timing. In Rel-10, PCell will be taken as timing reference for all the aggregated carriers because only one TA is supported. 

In WG2 76 meeting, RAN2 agreed that SIB2-linked SCell where the RA was performed will be used as timing reference for all UL SCells in the time alignment group [1]. However, the detail of this solution and possible error case were not discussed. 
In this paper, we further discuss the details of the agreed solution. 

2
Discussion
2.1

Clarification of the timing reference determination mechanism
Although it was agree that SIB-2 linked SCell where RA is performed will be taken as timing reference, it is not clear whether it means SCell which RA is triggered on, or SCell where RA is successfully performed on should be taken as timing reference for the sTAG. 
For a newly configured sTAG, eNB will need to trigger random access to let UE get the TA value for it. Even the TA value to transmit the preamble is zero; UE will still need a timing reference to decide the absolute transmission timing. And it has been concluded that using PCell as timing reference to transmit the preamble will have some problem for PRACH format 4. So the DL reception timing of the SCell where RA is triggered on should be taken as timing reference to transmit the preamble. From this sense, the timing reference for sTAG should be set once the RA trigger is received. .
Observation #1: RA trigger should be seen as a determination of timing reference for sTAG according to the agreement in last meeting.

2.2

UL transmission during the RA procedure

In last meeting, the motivation to trigger random access procedure when switching the timing reference was to ensure the UL synchronization performance, because there might be “timing jump” when swiching the timing reference within the sTAG. And from the analysis above, if the timing reference is determined once the RA trigger is received, because RA is only possible to be triggered on an activated SCell, this SCell should be able to provide the accurate timing reference. Then the reason why random access is needed must be that TA value is not valid in this case. 
It is not clear now that how does the whole RA procedure on SCell look like. However, TA value for the sTAG will be included in Msg2 for sure. So once the RA trigger is received on a certain SCell, and the Msg2 has not been successfully decoded by UE, UE will not have valid TA value for this sTAG even in some case, the TAT value is running. Thus we think UE should suspen all the UL transmission for the whole sTAG once RA trigger is received on one of the SCell, but Msg2 has not successfully decoded.

Proposal #1: UE should suspend UL transmission for the whole sTAG once the RA trigger is received on one of the SCell but Msg2 is not received or not successfully decoded.

2.3

Error cases for timing reference determination mechanism
From the analysis in the above section, we could see that it makes more sense to take the RA trigger as timing reference determination. And currently, RAN2 only agreed using DCI 1A to trigger RA procedure on SCell, but left the other possible means for further study. So the error case for the timing reference determination might because of PDCCH miss detection.
PDCCH missing for the intial sTAG synchronization

For a newly configured sTAG, there will be no timing reference before RA is triggered on. And also the SCell within the sTAG will be in UL non-sync state, which could not do any UL transmission before RA is successful. So even if the RA trigger PDCCH is missed, there will be no problem because RA is anyway needed and all the UL transmission has to wait until it succeeds. 

PDCCH missing for timing reference switching
For a sTAG which has more than one SCell, if the SCell which act as timing reference is deactivated, eNB will need to assign another SCell within the sTAG as timing reference. 
For eNB triggered deactivation, to ensure the continutity of UL transmission, eNB need to make sure that UE have a valid timing reference and a valid TA value, one possible way for eNB it to first trigger RA on another SCell and deactivate the old timing reference SCell until it knows RA is successfully performed on the new timing reference SCell. How eNB could know the successful of RA depends on what the RA procedure on SCell looks like, but such procedure will take at least 14ms which may cause more UE power consumption if eNB has already decided to deactivate the given SCell and will not do scheduling on it anymore.
For UE implicit deactivation based on sCellDeactivationTimer, eNB and UE are assumed to have the same undersanding on the sCellDeactivationTimer, so if eNB intends to let the SCell deactivate, but do UL scheduling on other SCell in the same sTAG, it probably send the RA trigger prior to the expriy of the timer. However, if the RA trigger is somehow missed by UE, it will not have timing reference after the deactivation of the given SCell. Another possibility is the PDCCH to restart the sCellDeactivationTimer is missed by UE and the SCell is deactivated then, UE will lose timing reference as well. Of course anyhow eNB could detect such problem by DTX detection of UL transmission of preamble or PUSCH, but this will need more time and also put on eNB complexity.
Observation #2: Reliability of the RA trigger should be taken into account in the timing reference switching case 

2.4

SCell deactivation and timing reference

sTAG which has only one SCell

RAN2 had agreed in 75 bis meeting [2] that upon deactivation of the last SCell in an SCell-only TA group the SCell-TAT is not stopped. For a sTAG which has only one SCell, if the SCell is deactivated, the TAT will be still running during the deactivation period until it expires, and after the SCell is activated again, if the TAT is still running, UE could still use the given SCell as timing reference. 

sTAG which has more than one SCell

For a sTAG which has more than one SCell, if the timing reference SCell is deactivated, eNB has to assign another SCell as timing reference to continue the UL transmission by triggering random access on it. And as analyzed above, there could be misunderstanding between eNB and UE about the timing reference or the status of SCell if the PDCCH to trigger RA or PDCCH to restart the sCellDeactivationTimer is missed. Especially if the PDCCH to restart the sCellDeactivationTimer is missed and the timing reference SCell is deactivated unexpected, this SCell could no longer be taken as timing reference, and UE should suspend the UL transmission for the whole sTAG in this case because it doesn’t have valid timing reference then.
Proposal #2: UE should suspend the UL transmission for the whole sTAG if the timing reference SCell is deactivated. 

3
Conclusion
In this contribution, we made some further analysis on the timing reference for sTAG, and clarified that based on the previous agreement; RA trigger should be seen as the determination of the timing reference. And also, we made following two proposals 
Proposal #1: UE should suspend UL transmission for the whole sTAG once the RA trigger is received on one of the SCell but Msg2 is not received or not successfully decoded.
Proposal #2: UE should suspend the UL transmission for the whole sTAG if the timing reference SCell is deactivated. 
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