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1 Introduction
In last meeting, the UL timing validity issue is discussed in some contributions [1] [2]. In the contribution, we further investigate this issue and pay more attention on the UL timing invalidity caused by the DL timing jump. 
2 Discussion
The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell [3]. In the CA scenario 5, the DL timing will largely change in one short time when the UE enters or leaves the repeater coverage. For example, the DL timing difference will be large between the position A and B in the figure 1. Here, we call the large DL timing change in one short period as the DL timing jump. As shown in the figure 1, when the DL timing jump happens, the real UL timing will be invalid since the UE still uses the old TA value so that the interference to the other UEs will occur. Even if the UE performs the autonomous time adjustment, it is not effective to amend the UL timing error because the UE autonomous timing adjustment must follow those rules in [3]. For example, the maximum aggregate adjustment rate shall be 2*Ts per 200ms for 10M bandwidth. 
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Figure 1: UL timing invalidity due to DL timing jump
In Rel-8/9/10, the UL timing issue caused by the DL timing jump is not so serious because the following methods can be used in the eNB or UE.
· The eNB detects regular UL activities of the UE (e.g. SRS, PUSCH, PUCCH) to check if there is any UL timing problem. 
· The maximum number of SR transmission failure will trigger the random access procedure.
· UE triggers the random access procedure if the maximum number of retransmissions in the RLC has been reached.
However, we have agreed that the SR and UE initiated RA is not allowed on the SCell in the previous RAN2 meeting. In addition, it is impossible that the UE triggers the random access procedure by the the maximum number of retransmissions in the RLC because the maximum number of retransmissions in the RLC does not achieved as long as the PCell is working well. It means that only the eNB detection mechanism can be used in Rel-11 and more time is needed for the problem detection. Therefore the possible negative impact will be more serious compared with the LTE rel-8/9/10 due to the UE detection mechanism shortage. Concretely, the possible negative impact includes that the UL transmission recovery will be longer in the sTAG, the other UE’s UL transmission will be interfered in the sTAG and the UL grant will be waste due to the incorrect UL timing. 
Furthermore the negative impact will become worse due to the following two factors in Rel-11 besides the shortage of the UE-side detection mechanism in the sTAG:

· the sTAG’s deactivation state 
· In Rel-8/9/10, the PCell is never de-activated so that the UE and eNB can continuously detect the pTAG’s synchronization state based on UL transmission, e.g. SRS, CSI reporting on PCell, as long as the TAT is running. Therefore the eNB can timely find the possible timing error.  However if there is no any activated SCell in the sTAG, the UL timing will not be checked timely by the eNB. It is possible the UL timing have been invalid due to the DL timing jump when the sTAG is re-activated..

· the repeater /RRH number increasing
· In LTE R11, the repeater number and the RRH number will possibly increase in the real network. So the DL timing jump will frequently happen with the repeater/RRH number increasing.

Anyway, compared with the Rel-8/9/10, the negative impact of the DL timing jump will become more serious. In order to reduce the negative impact, some further optimization should be considered. From the UE point of view, the UE must track the DL timing of the sTAG, so it will timely find whether the DL timing jump has happed and whether the UL timing is invalid. Here, two simple solutions can be considered based on the DL timing jump detection on the UE side. 

· Solution 1: the UE stops the UL transmission on the SCell TAG when it found the DL timing jump happened.
· Solution 2: the UE sends one indicator to the eNB to report the DL timing jump when it found the DL timing jump happened. And then the eNB can remove the sTAG or send the PDCCH order to trigger the random access for UL timing recovery in the sTAG.
The solution 1 is very simple, and there is almost not specification impact. But the solution 1 cannot avoid the UL grant waste and the UL transmission recovery time is still longer.  
On the contrary, the solution 2 will avoid all negative impact because the eNB can stop scheduling on the SCell and decide how to treat the SCell. Regardless of removing the sTAG or triggering the RA on the sTAG, the UL transmission on the sTAG can be stopped and the UL grant waste can be also avoided. Furthermore, the UL transmission can be quickly recovery if the eNB decides to trigger the RA on the SCell by the PDCCH order. Therefore we propose that:
Proposal 1: The UE indicates the eNB when it found the DL timing jump in the sTAG. 
3 Conclusion

In this contribution, we investigate the UL timing validity issue led by the DL timing jump and propose that:

Proposal 1: The UE indicates the eNB when it found the DL timing jump in the sTAG. 
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