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1 Introduction
In the last meeting it was agreed in RAN4 that all LAA FS3 cells should be in pTAG, where PCell in licensed is used as a timing reference. With this agreement, the discussion of reliability of FS3 cell as timing reference was not considered necessary. However, RAN2 is now discussing a proposal of introducing sTAGs with only FS3 cells by setting NTA for that TAG to zero. Related to this, RAN2 asks for RAN4 guidance in [1] on the conditions under which the UE can consider an FS3 cell as a reliable timing reference. In this contribution we express some views on the reliability issue.
2 Discussion
Previously, the following agreements were made in a way forward [2]:
· A DL timing reference for sTAG is selected among activated non-FS3 cells, unless reliable DL timing reference can be provided by the cell
· It is FFS what is “unreliable” and “reliable”
· A UE shall not transmit using unreliable DL timing reference
· The case the Scells in sTAG are all FS3 cells shall be considered further
As the agreement of including all FS3 cells in pTAG made the FFS point unnecessary, it was never discussed what an “unreliable” and “reliable cell is. To enable FS3-only sTAGs and to be able to give an answer to RAN2 question “Under which conditions the UE can consider that the LAA SCell is a reliable timing reference cell for UL transmissions?”, the definition of reliability needs to be discussed in RAN4.
The key differences in LAA compared to LTE are sparsity of signals and LBT. DRS is only transmitted periodically every 40, 80 or 160 ms, and as transmission in unlicensed may be prevented by LBT failure at any time instant, UE cannot assume signals to be present in an FS3 cell regularly. If the necessary signals are not transmitted for a long period of time, the UE may lose the timing of that cell. For this reason, an FS3 cell may in some occasions be considered as an unreliable timing reference. Nevertheless, if a TAG only includes FS3 cells, there is no licensed, “always reliable” cell available, so one of the FS3 cells needs to act as a timing reference to other FS3 cells. 
As the criteria for reliability has not been discussed, it needs to be defined what is the metric of reliability, and what kind of conditions can be considered sufficient for an FS3 cell to provide a reliable timing reference. Related to this, it should be clarified, how the UE keeps track of reliability, and what is the UE behaviour if the definition of unreliability is fulfilled. 
[bookmark: _GoBack]As LBT is the key issue that can make an FS3 cell a possibly unreliable timing reference, our view is that the definition of reliability should be linked to availability of DL signals. It should be considered, in what kind of LBT conditions the UE is able to maintain its timing. Furthermore, two aspects need to be taken into account: when an FS3 cell is so reliable that it can be used as a timing reference, and when it is so unreliable that the timing reference cell needs to be changed. These issues need further study in RAN4.
Proposal: To enable support of FS3-only cells, RAN4 shall discuss the conditions under which an FS3 cell can be considered a reliable or unreliable timing reference.

3 Summary
In this contribution we have addressed the issue of FS3 cell reliability as a timing reference in sTAG that includes only FS3 cells. We have proposed the following:
Proposal: To enable support of FS3-only cells, RAN4 shall discuss the conditions under which an FS3 cell can be considered a reliable or unreliable timing reference.
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