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1
Introduction
Timing reference for sTAG was discussed during the last meeting with the agreements using the SIB2-linked SCell where the RA was performed as timing reference of the TAG [1]. We further discuss the remaining details about timing reference in this contribution.
2
Discussion
2.1
Deactivation and activation of the Timing reference cell 
UE performs RRM measurement for deactivated serving cells and UE needs to synchronize to the DL transmission for these measurements. The measurements are performed infrequently and between them UE does not need to track the DL timing of the deactivated cell with the same accuracy as when the cell is active (maximum error of +/-12T_s is allowed when DL timing is a reference for UL transmission [2]) but the receiver can be switched off most of the time. Thus, from UE power consumption point of view, it is desirable that the UE is not required to maintain accurate timing reference for UL transmission if all the SCells within the group are deactivated. 

Observation: it is desirable for the UE not to be required to maintain accurate timing reference for UL transmission if all the SCells within the group are deactivated.
A question raised during the discussion from the last meeting was what happens if the timing reference cell (let us call it SCellT) is deactivated while there are other SCells with UL resources still activated within the sTAG. Two possible options are:

· Option 1: disable implicit deactivation of SCellT and assume that explicit deactivation stops further scheduling on the sTAG.

· Option 2: allow implicit deactivation but force the UE to maintain the timing reference until the last SCell within the group is deactivated.
Option 1 ensures that the timing reference cell is not deactivated if another SCell within the sTAG transmits. Presently a single sCellDeactivationTimer parameter applies to all the SCells [4], and MAC specification should therefore be changed such that the sCellDeactivationTimer does not apply to the SCell which is used as timing reference. With option 1, SCellT will always be deactivated last.
With option 2, the UE cannot fully ignore SCellT and must maintain enough monitoring activity for the timing reference to be valid. This will only last as long as another cell in the TAG is active. No special handling of the timer needed in specification. No special handling of (de)activation commands in the UE. True deactivation of SCellT is as fast as the deactivation of the last SCell of the TAG. RAN4 may need to capture that the UE must maintain accurate timing reference for the sTAG as long as other SCell active within the group.
In summary, option 2 is more flexible allowing eNB the freedom to deactivate immediately a timing reference cell when it is not any more needed while with Option 1 deactivation can take place only after change of timing reference cell. Option 2 is simpler also from UE point of view.
Proposal 1: Check with RAN4 whether UE could still maintain the timing reference even if SCellT is deactivated until the last SCell within the group is deactivated.
Upon activation of the timing reference SCell (of a TAG whose TAT is running), some extra time might be needed for synchronizing to the DL within the accuracy required for UL transmission.  A question for RAN4 is if this synchronization can take place within the 8 ms that is reserved for the activation of SCells in Rel-10 [3] or should additional time be reserved for the activation of a timing reference cell.

Proposal 2: Check with RAN4 whether the UE is able to obtain accurate DL timing reference within the activation timing requirement (i.e. 8ms) upon activation of the timing reference SCell or should additional time be reserved for the activation of a timing reference cell.
2.2
Timing reference change

When the eNB initiate RA on another SCell within the TAG, the exact timing of Timing reference change was raised during the email discussion. Several options as follows:
· Option 1: No dynamic timing reference change, i.e. only one cell can initiate RACH within a TAG, similar to the PCell for pTAG in Rel-10;
· Option 2: Upon reception of PDCCH order for an SCell other than current timing reference, change the timing reference to the new cell for all UL transmissions of the TAG; if RA failure, fall back to the old timing reference;
· Option 3: Upon reception of PDCCH order for an SCell other than current timing reference, use the new timing reference for the preamble transmission, but other UL transmissions will remain the old timing reference until RA completion;
· Option 4: Upon reception of PDCCH order for an SCell other than current timing reference, use the old timing reference for all UL transmissions until RA completion.

Option 1 might be a problematic for some cases, e.g. repeaters, if the eNB want to initiate RACH on a cell other than current timing reference to see if TAG change is needed for the cell. However, if TAG configuration is always based on deployment, e.g. always configure different TAG at the first place for the repeater frequency, Option 1 would work well.

Option 2 is acceptable as the PDCCH order is sent from the eNB thus it is knows the exact timing of the timing reference change. Besides, RA failure should happen rarely enough and even if it happens, eNB is aware of the failure. It aligns with the agreement from last meeting about one timing reference per group at any time point and same UL timing for all the serving cells within TAG. The drawback is that there will be some UL timing jump upon reception of the PDCCH order due to the timing reference change even if the UE did not receive any TA command from the eNB. 
Option 3 is acceptable as well as it ensures no different timing reference for different UEs under the same cell for preamble reception at the eNB, while for other UL transmissions timing reference will only change upon RA completion so that in case of RA failure, no timing reference change occurs. UL timing jump only happens upon reception of the TA in RAR which applies to all the UL transmissions in the TAG with the new SCell as timing reference. The difference from Option 2 is that there are two different timing references for the period before RA completion, but eNB should be able to handle it without extra complexity as the preamble transmission aligns with legacy UEs and other UL transmission which is based on current UL timing should be easy to adjust.
Option 4 is not preferred as there would be different timing references for preamble transmissions for different UEs under the same cell which would introduce unnecessary complexity to the eNB.
Proposal 3:  Adopt option 3, i.e. 

Proposal 3.1: Upon reception of PDCCH order, the timing reference for preamble transmission is the SIB2-linked DL of the SCell where RA is performed.

Proposal 3.2: The TA in the RAR applies to all UL transmissions within the group with the SIB2-linked DL of the SCell where RA is performed as the timing reference.
NOTE that above applies to both RA for initial timing reference case and for timing reference change case.
3
Conclusion
Remaining issues on timing reference for sTAG were discussed in this contribution with the following proposals proposed:
Proposal 1: Check with RAN4 whether UE could still maintain the timing reference even if SCellT is deactivated until the last SCell within the group is deactivated.
Proposal 2: Check with RAN4 whether the UE is able to obtain accurate DL timing reference within the activation timing requirement (i.e. 8ms) upon activation of the timing reference SCell or should additional time be reserved for the activation of a timing reference cell.

Proposal 3:  Adopt option 3, i.e. 

Proposal 3.1: Upon reception of PDCCH order, the timing reference for preamble transmission is the SIB2-linked DL of the SCell where RA is performed.

Proposal 3.2: The TA in the RAR applies to all UL transmissions within the group with the SIB2-linked DL of the SCell where RA is performed as the timing reference.
Draft LS to RAN4 is provided in [5]
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