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1. Introduction
In the RAN4#80 meeting it was agreed that all LAA FS3 cells should be in pTAG, where PCell in licensed band is used as a timing reference. In RAN4#82 meeting, support of sTAGs with at last one licensed SCell was agreed, and in such sTAG the licensed SCell will be used as timing reference. However, discussion about sTAGs with only FS3 cells is still open, based on the LS from RAN2 [1], where RAN2 has asked for RAN4 guidance on the conditions under which the UE can consider an FS3 cell as a reliable timing reference. In this contribution, we continue the discussion of the support of FS3-only sTAGs.
1. Discussion
In RAN4#80bis meeting in Ljubljana, the following open issues were identified for support of FS3-only sTAGs and the reliability of FS3 cell as a timing reference in [2]:
Open issues or concerns that need to be investigated:
1:The definition of reliability and unreliability;
2: How many DL subframes need to be available for timing reference: relative or --
3: What will happens and what UEs shall do if the reliable condition is not met?
4: How long is it, the time between UE last DL reception and UL transmission?

Based on the discussion in the RAN4#81 meeting in Reno, the following agreements were made regarding the first issue, the definition of reliability of FS3 cell as a timing reference [3]:
Agreements:
· Reply LS to RAN2 on reliability of  DL timing reference for LAA SCell: 
· If a sufficient number of DL subframes is available for DL timing estimation on a FS3 cell before UL transmission, the acquired DL timing will be viewed as reliable.
· The exact number for sufficient DL subframes is FFS.
· For DRX, UE may need to wake up earlier than DRX and the available DRS occasions before DRX for DL timing acquisition may not be sufficient.

This definition of reliability in practice means that a defined minimum number X of DL transmissions are available during period Y before the UL transmission takes place on the cell used as timing reference, so that the UE is able to fulfil the UL transmission timing accuracy. Possible values for X and Y were proposed in [4], where the proposed value for X was 1 or 2, and for Y 1.28 s. To make the definition complete, RAN4 should decide whether these values are feasible. Referring to the discussion in the last meeting, it seemed that from the UE perspective, one DL subframe transmission i.e. X=1 might be enough.
Proposal 1: RAN4 is to agree the number of DL transmissions that are needed before UL transmission for TA tracking, and the time duration within which DL transmissions need to occur.
It has been pointed out during the discussions, that UE may have difficulties tracking the timing from an FS3 cell in DRX mode. In the last meeting, it was proposed in [5] that FS3-only sTAGs would be supported in DRX mode only if self-scheduling is used, as this would guarantee at least one DL transmission before the UL transmission during the DRX ON period. 
We recognize the problem with DRX, especially with long DRX cycles. IF there is no DL signal available before the UL transmission within the same DRX ON period, and if the DRX cycle is long, UE may not be able to retain the timing, or would need to wake up during the OFF period. However, we do not think it is correct to say that the feature could not work with cross-carrier scheduling at all, as DRS or other DL transmission may still occur during the same ON period before the UL transmission. Thus, we do not think restricting the scheduling to self-scheduling is a preferable solution.
The proposed 1.28 s window is fairly long, and with short DRX cycles it can fit at least two ON periods, and thus the UE could be able to maintain the timing from the previous DRX on period. However, if the UE is not able to maintain the timing over the DRX OFF period even with short DRX cycles, it is possible to make a different requirement for the DRX mode, which would require DL transmission to occur within the same ON period, before UL transmission takes place. We have made a proposal of separate definition of reliability for DRX and non-DRX mode in our accompanying CR in [6]. 
Proposal 2: When the UE is operating in DRX mode, an FS3 cell can be considered as a reliable timing reference only if DL transmission is available before UL transmission within the same DRX ON period.
The third issue listed in [2], what will happen if the condition of reliability is not met, is still to be discussed. Based on the discussions in the last meetings, it seems to be a common understanding that the UE shall use another FS3 cell as timing reference, if the initially chosen timing reference cell does not meet the condition of reliability. 
If the used TA reference cell is unreliable, UL transmission would in practice need to be delayed. If the UE only tracks the timing from a single FS3 cell, it would need time to search another reliable cell before it can transmit in UL. Therefore, we think it would be beneficial, if the UE would monitor multiple FS3 cells simultaneously to increase the possibility of having a reliable timing reference at the time when UL transmission occurs. In our view, the UE could monitor the reliability of all FS3 cells in the sTAG, and use a cell that fulfils the definition of reliability as a timing reference. This would also increase the probability of finding DL transmission before UL transmission in DRX mode within the same ON period.
Proposal 3: UE shall monitor the reliability of all FS3 cells in the FS3-only sTAG and use a cell that fulfils the definition of reliability as a timing reference.
Independent of how many FS3 cells the UE monitors for reliability, it should also be defined, how long the UE shall try to find a reliable timing reference, in case there is no transmission in any of the cells that are monitored. If the UE does not have a reliable timing reference cell within a long time, UL transmission may be delayed significantly. Therefore, it would be good to define how long the cell(s) used for time tracking can remain unreliable, before using the sTAG becomes infeasible. As such timer would rather be up to RAN2 to discuss, we  propose to indicate this issue to RAN2 in the LS response.
Observation 1: Defining how long the UE should keep searching for a reliable timing reference cell within the sTAG needs to be discussed.
Proposal 4: Indicate Observation 1 in LS response to RAN2. 
1. Summary
In this contribution, we have discussed the support of FS3 cell only sTAGs further based on the discussions in the last meetings. We have made the following proposals and observations:
Proposal 1: RAN4 is to agree the number of DL transmissions that are needed before UL transmission for TA tracking, and the time duration within which DL transmissions need to occur.
Proposal 2: When the UE is operating in DRX mode, an FS3 cell can be considered as a reliable timing reference only if DL transmission is available before UL transmission within the same DRX ON period.
[bookmark: _GoBack]Proposal 3: UE shall monitor the reliability of all FS3 cells in the FS3-only sTAG and use a cell that fulfils the definition of reliability as a timing reference.
Observation 1: Defining how long the UE should keep searching for a reliable timing reference cell within the sTAG needs to be discussed.
Proposal 4: Indicate Observation 1 in LS response to RAN2. 
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