[bookmark: _Toc92513360][bookmark: _Ref399006623]3GPP TSG-RAN WG4 Meeting #81 	R4-1609750
Reno, United States, 14 – 18 November, 2016

Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Support of FS3-only TAGs
Agenda Item:	8.18.4.3
Document for:	Discussion
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. 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 has asked for RAN4 guidance in [1] on the conditions under which the UE can consider an FS3 cell as a reliable timing reference. In the last meeting some views were discussed on the definition of reliability in RAN4, but no consensus was reached. In this contribution we discuss the issues with FS3-only sTAGs further.
2 Discussion
In the last meeting the following open issues were identified 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?
As FFS issue 3 indicates, it needs to be defined, what happens in case the condition of reliability is not met. When the sTAG uses one of the FS3 cells as a TA reference cell, and the reference cell becomes unreliable, a logical consequence would be that the TAG is stopped. However, for keeping the TAG working longer, it would be highly preferable that the existence of the TAG is not based on the reliability of a single cell. Thus it we see  that the UE could utilize other cells in the TAG for TA reference.
TAGs which have only FS3 cells likely have a small cell radius, so the timing differences between the cells can be considered negligible. In our view this could be utilized by allowing UE to use all the cells in the TAG for keeping track of the timing more flexibly. In such an implementation the UE would not have to change the reference cell in case there is no transmission, but it could temporarily use another cell as a TA reference until the reference cell has transmission again. The definition of unreliability could thus be defined for the whole TAG instead of a single cell, and could simply be “if there is no transmission in any cell in the TAG for X seconds, the TAG is considered unreliable”. Time X may depend on UE ability to maintain the timing of the cell. However, to make the requirements clear for both UE and the eNodeB, a single value should be defined.
With this option the process would be:
1. UE monitors cells in the TAG to find a reliable TA reference cell. The definition of reliability can simply be that the UE can acquire DL timing from a cell (or any other suitable definition).
2. If there is no transmission in the reference cell, the UE may use another cell with transmission as timing reference, if needed.
3. If there is no transmission in any of the cells in the TAG for X seconds, the TAG is stopped.
The procedure is simplified in Figure 1 with arbitrary example numbers. At the beginning there is a monitoring period, during which the UE chooses Cell 1 as the primary timing reference. After this the UE keeps track of the TA primarily from Cell 1. When there is no transmission in Cell 1, the UE uses any other cell with transmission as TA reference. After there has not been transmission during a specified transmission in any of the cells, the TAG is stopped.
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Figure 1: TA tracking in sTAG with only unlicensed SCells.
This option is advantageous due to its simplicity. Optionally only one timer is needed, and it is very clear how reliability and unreliability are monitored and what happens to the TAG in case there is no transmission. 
Proposal 1: The definition of reliability and unreliability is to be defined for the whole TAG.
Proposal 2: The definition of unreliability shall be: “If there is no transmission in any of the cells in the TAG for X seconds, the TAG is stopped.”
The response to RAN2 question “Under which conditions the UE can consider that the LAA SCell is a reliable timing reference cell for UL transmissions?” would based on option 2 be:
· If the UE is able to acquire the timing from any of the LAA SCells in the sTAG where it belongs to, this cell can be considered reliable and can be used as TA reference for other LAA SCells in the sTAG. 
· After choosing the timing reference cell, the UE shall keep track of the timing primarily from the reference cell.
· If there is no transmission in the reference cell, the UE can do time tracking from any other LAA SCell, which has transmission in the sTAG.
· The definition of reliability shall be based on the availability of signals in the whole sTAG. The sTAG shall be considered unreliable, if there is no transmission in any of the LAA SCells within X seconds. Value for X is to be defined by RAN4.
We have prepared an LS response in [3] based on this discussion.
3 Summary
In this contribution we have discussed the reliability of FS3 cells as a timing reference cell for other cells in an sTAG. We have proposed a solution where the reliability of the whole sTAG is to be monitored instead of monitoring the reliability of a single reference cell. We have made the following proposals:
Proposal 1: The definition of reliability and unreliability is to be defined for the whole TAG.
Proposal 2: The definition of unreliability shall be: “If there is no transmission in any of the cells in the TAG for X seconds, the TAG is stopped.”
Based on the proposals, the response to RAN2 question “Under which conditions the UE can consider that the LAA SCell is a reliable timing reference cell for UL transmissions?” we have prepared an LS reply in a separate contribution.
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