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1 Introduction
In previous meeting, following agreements are achieved: 
	1
UL timing is same for all the serving cells within the group (all UL SCells transmit simultaneously)

2
There is at any point in time one DL timing reference per group which is used as reference for the TA command and to lock the UL transmission to (same as PCell for Rel-10).

3
The SCell used as downlink timing reference must be known by the network.

4
The SCell used as downlink timing reference must be in the same time alignment group. 

5
The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (error cases still need more discussion)


In later mail discussion [
], 2 error cases are further discussed:
	Error case 1: The timing reference cell is deactivated
Error case 2: What should happen when a Random Access procedure is performed on an SCell in an SCell-only TA group and the SCell performing the Random Access is not the current timing reference cell.


In this contribution, we discussed alternative solutions for these error cases.
2 Discussion
Two error cases were proposed in last meeting, and in later mail discussion, alternative of those error cases were proposed and discussed in [1]. 
For error case 1, i.e. “The timing reference cell is deactivated”, the proposed alternatives in the email discussion are:

	Alternative 1 a. The UE should continue using the deactivated DL SCell as timing reference.

Alternative 1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.

Alternative 1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.

Alternative 1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

Alternative 1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

Alternative 1 f. Do not allow to deactivation of the timing reference.

Alternative 1 g. Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.

Alternative 1 h. Always use the PCell as timing reference

Alternative 1 i. Do not allow implicit deactivation of timing reference cell by deactivation timer.


The error case is on when the timing reference cell of sTAG could be deactivated, and thus the SCells in that sTAG won’t have available timing reference, which could cause uplink synchronization error. 
Alternative 1b, 1c, and 1e require changing of timing reference cell, which may cause the “timing jump” and have negative impact on the UL transmission. “Timing jump” problem is because of the timing difference between the original timing reference cell and the new timing reference cell, and it may cause UL synchronization confusion of the SCells in the sTAG. The benefit of Alternative 1b is it can make the SCells have an available timing reference by have the activated SCell with smallest cell index as timing reference cell. Alternative 1c and 1e also share the same benefit. But if Alternative 1c is adopted, the agreement 5 which has been achieved in previous meeting could be reverted. Another alternative causing timing jump is alternative 1e, which takes the SCell that performs the last previous RA procedure as timing reference cell as the timing reference cell. The assumed benefit is that last previous RA procedure is supposed to have the second most reliable timing reference. But it has also the drawback of requiring the UE to log recent RA events, thus additional complexity. This is against the principle that the adopted solution is supposed to be as simple as possible, therefore, log of previous RA event should be avoided.
Alternative 1a wants to avoid the change of timing reference cell and thus avoid the impact of timing jump, but it may not efficiently solve the lack of accurate timing reference problem, and also consume energy to sync with the DL reference signal on an deactivated cell. 

Alternative 1h gives the SCells in sTAG the timing reference, but if the required timing reference is different than what is provided by PCell, it may lead to UL transmission mis-synchronization. 
Alternative 1d suspends all the UL transmission when the timing reference is unavailable, which avoids the lost of timing reference. But it also decreaces the UL throughput and introduces delay.

Alternative 1f forbids deactivation of timing reference, so as to ensure availability of timing reference for the SCells in sTAG. But it may cause problems of scheduling and load balance problems. Besides, it requires modification of relative sCellDeactivation timer, e.g. it needs to forbid sCellDeactivation timer expiration, or restart timing reference cell’s sCellDeactivation timer when it is going to expired, or prolong sCellDeactivation timer. As an optimization of alternative 1f, alternative 1g provides a mending solution, which only requires timing reference cell not to be deactived while there is other cell within the sTAG still activated. It makes sense because the timing reference is only for activated SCell’s uplink transmission. Alternative 1i proposes to not deactivate the timing reference cell by implicit deactivation timer, but it doesn’t cover the case that the timing reference cell is deactivated by eNB.
Proposal 1:
For error case 1, the solution should not suffer the impact of “timing jump” and with minimum additional complexity, e.g. logging of previous RA event should be avoided. 

Proposal 2: For error case 1, the alternative 1f, 1g are preferred, and alternative 1d is acceptable. 
For error case 2, i.e. “Performing RA on cell other than the timing reference cell”, the proposed alternatives are:

	Alternative 2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

Alternative 2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
Alternative 2 b’ Continue UL transmission with previous timing reference if not suspeneded until MSG2 has been received and TA applied
Alternative 2 c. Allocate different TAG to the SCell before initiating RA procedure on the SCell.


Both of Alternative 2a and 2b, which propose to change the timing reference cell will cause timing jump problem. So as proposed in Proposal 1, impact of timing jump should be considered. If the lost of timing reference is because the original timing reference cell becomes deactivated and thus no available timing reference, the uplink transmission of the SCells in sTAG should be suspended to avoid uplink mis-synchronization, as proposed in 2a. And if the lost of timing reference is because other reasons which don’t result in the unavailable timing reference, those Scells can still use uplink transmission during the on-going RA procedure, as proposed in 2b. As an combination of alternative 2a and 2b, alternative 2b’ is also acceptable.
Proposal 3:
For error case 2, in case of no available timing reference during a RA procedure of an SCell, alternative 2a should be adopted. In case of the timing reference is still valid during a RA procedure of an Scell, alternative 2b should be adopted.
3 Conclusions

According to above analysis, it is proposed that RAN2 discsuss and adopt following proposals.
Proposal 1:
For error case 1, the solution should not suffer the impact of “timing jump” and with minimum additional complexity, e.g. logging of previous RA event should be avoided. 

Proposal 2:
For error case 1, the alternative 1f, 1g are preferred, and alternative 1d is acceptable. 

Proposal 3:
For error case 2, in case of no available timing reference during a RA procedure of an SCell, alternative 2a should be adopted. In case of the timing reference is still valid during a RA procedure of an Scell, alternative 2b should be adopted.
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