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1 Introduction
In this contribution, we further discuss the timing reference for eLAA SCell.
2 eLAA SCell in sTAG
According to the current specification:
The UE supporting carrier aggregation with FS3 SCells shall be configured with one pTAG. The pTAG shall contain the PCell and may also contain up to four FS3 SCells, if configured. In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for FS3 SCells. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. The requirements in clause 7 apply to pTAG.

The above was specified under the assumption that there are no non-FS3 SCCs if at least one FS3 SCC is configured.

However, in TS 36.101 new band combinations have been recently added such as, e.g.: CA_1-3-41, CA_1-41-42, CA_3-41-42, etc. These imply that there can be also non-FS3 SCells and it should be then possible to have an FS3 SCell in an sTAG, for which the above 36.133 specification text needs to be updated.
· Proposal 1: Clarify in 36.133 that FS3 SCell may belong also to an sTAG.
The above proposal does not mandate the FS3 SCell to be a reference cell for its sTAG, i.e., it may also use another SCell within its sTAG for deriving its timing reference.
Whether an FS3 SCell can be used to derive the reference timing for its sTAG is a separate issue and is further discussed in the next section.
3 Timing reference for eLAA SCell
In [1], RAN2 has sent an LS to RAN4 on timing reference for LAA SCells.
During RAN4#80-bis LAA/eLAA ad hoc the timing reference was discussed [2] and in relation to this the following questions to answer were identified for RAN4#81:
1:The definition of reliability and unreliability,
2: How many DL subframes need to be available for timing reference,
3: What will happen and what UEs shall do if the reliable condition is not met
4: How long is the time between UE’s last DL reception and UL transmission
In relation to the above, the following was agreed [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.
A draft LS based on the above agreement is provided in [4].

In [5] it was shown by simulation results that at least one DRS occasion within up to 1.28 s before the UL transmission may be considered as a condition for a reliable DL reference for LAA SCell.
· Proposal 2: RAN4 decides the exact number fur sufficient DL subframes between two options: 1 or 2 DL subframes, within up to [1.28 s] before the UL transmission.
· Proposal 3: If an LAA SCell cannot be used as a reliable DL timing reference, another cell shall be used as a reference cell, which can either be another LAA SCell or a non-LAA SCell.
There is no specific issue for DRX, since the DMTC periodicity is known and the UE will not attempt to acquire the timing outside DMTC, but rather in one of the previous DMTC occasions the number of which is limited within the proposed 1.28 s. One should also note that the DRX cycle length is often much shorter than 1.28 s too. However, if an issue is found and an additional condition is agreed to be needed for the DRX case, this potentially could be added to the reliability definition above.
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