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1 Introduction
A Way Forward on eLAA was agreed in [1]. The following items were listed to be possibly impacted by eLAA uplink operation in unlicensed:
· TA Adjustment and Autonomous Timing Adjustment
· Support of Multiple TAGs
· Measurement reporting delay
· PHR
· UL transmit power related requirements
In this contribution we discuss the impacts of these issues in the light of current RAN1 and RAN2 agreements.
2 Timing advance and Support of multiple TAGs
The following notes were included in the Way Forward on eLAA about TA and support of multiple TAGs:
TA Adjustment and Autonomous Timing Adjustment
· Existing TA adjustment accuracy requirements shall also apply with eLAA
· It is advantageous if UE can adjust its UL transmission timing even when it is not possible to transmit due to UL LBT
· A UE may adjust its UL transmission timing if it is able to transmit in at least one serving cell
Support of multiple TAGs
· DL reference timing
· 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

Since the WF was agreed, RAN1 has made and agreement not to include PRACH support in LAA SCells in the Rel-14 eLAA work item. 
Enhanced LAA can operate without PRACH at least in scenarios with limited separation between base stations on licensed and unlicensed carriers, if the initial values of timing advance and power control are defined, e.g. if the licensed and unlicensed carriers are in the same TAG.
Because in LTE the eNodeB estimates the initial timing advance from PRACH sent by the UE, the fact that PRACH is not supported in eLAA means that LAA SCell should always get its initial timing advance from a licensed reference cell. For this reason, setting up sTAG with only FS3 SCells is not possible without PRACH support, and FS3 SCells would always need to be in the same TAG with a licensed cell. This being the situation, a licensed “reliable” cell is always available, and that can and should be used as a TA reference cell for FS3 cells. Therefore, we see no need for a discussion about FS3 cell reliability as a timing reference in this work item.
Observation 1: As PRACH support is not included in this WI, FS3 cell cannot act as a reference cell for timing adjustment.
Proposal 1: UE should always use a licensed cell as TA reference for FS3 SCells.
Furthermore, in the current LAA/eLAA work items, RF has agreed to only consider configurations with PCell and up to 4 LAA SCells in Rel-13/14 timeframe: 
LAA (DL): "Maximum two band CA configurations and up to 5CCs (one licensed CC and maximum 4 unlicensed CCs) are considered in Rel-13 timeframe." [2]
eLAA (UL): "Maximum two band CA configurations and up to 3CCs (one licensed UL CC and maximum 2 unlicensed UL CCs) are considered in Rel-14 timeframe" [3]
Thus, configurations with PCell and a combination of licensed and unlicensed SCells are not supported in the eLAA work item. Hence, PCell is the only possible TA reference cell. With current configurations and without PRACH support, FS3 cells would therefore always need to be in pTAG, and colocated with the PCell. Our preference is to update the specifications accordingly, and modify the TAG requirements to cover further configurations when they are supported.
Proposal 2: Within this WI, cover only support of FS3 cells as part of pTAG in the specifications.
3 Measurement reporting
Uplink transmission in unlicensed spectrum is subject to Listen-Before-Talk procedures in eLAA. As RAN2 has not excluded support of measurement reporting in unlicensed cells, it is possible that also measurement report transmission is subject to LBT. When measurement report is transmitted over unlicensed carrier, UE may experience additional delays in reporting, if UL LBT blocks the transmission due to channel being occupied. 
Observation 2: Additional delays due to UL LBT may be expected, when measurement reports are transmitted over unlicensed carriers.
Furthermore, UL LBT may have an impact on measurement reporting also when the report is transmitted in PCell. Because of constant PCell support in LAA/eLAA, it should always be possible for the UE to transmit measurement reports over licensed carriers, which are always available for transmission. However, to do this the eNB needs to be aware of the measurement report, which requires Buffer Status Report to be sent. BSR reports may be sent over unlicensed carrier, and can therefore be subject to delays due to UL LBT failure. If that happens, the measurement report may be delayed if the eNB doesn’t schedule uplink over licensed carrier. This dilemma is further discussed in [4].
Observation 3: With current RAN2 eLAA agreements, additional delays due to LBT are possible in measurement reporting because of related signaling, even when the measurement report is transmitted in licensed PCell.
Proposal 3: Address additional delays with measurement reporting caused by UL LBT in RAN4 specifications.
4 PHR
Two possible impacts to power headroom reporting requirements were listed in the WF [1] to be studied further:
· There may be impact on PHR due to UL LBT, e.g.,
1. Calculated PH may be different from the actual if the channel will not be available on the same or different carrier (e.g., if the unused power is reused on another carrier)
2. PH estimation period may be shorter than 1 subframe due to UL LBT
Related to PHR, RAN1 has made the following agreement:
· PHR for a subframe shall be calculated based on the scheduled uplink transmissions in LAA SCells regardless of whether the actual transmission is performed or not performed.

Additionally, RAN2 has come up to the following agreement of which an LS [5] was sent to RAN1:
· When discussing UL LAA, RAN2 has agreed that the content of a MAC PDU (including any PHR value) will not change after it has been built. As an example, it will not change based on the outcome of LBT.
Based on these agreements, our understanding is that whether LBT blocks transmission during the power headroom estimation period or not should not impact PH calculation. Further, already in Rel-8 the calculated PH may differ from the realized one due to e.g. power scaling, and the presence/absence of SRS may affect the actual UL duration. Yet neither issue is captured in TS 36.133. Therefore, we see no need for changes in RAN4 specifications because of the PHR issues listed in the WF.
Proposal 4: No PHR-related updates are needed in RAN4 specifications within this WI.
5 Summary
In this contribution we have discussed TA adjustment, support of multiple TAGs, measurement reporting and PHR related to eLAA RRM requirements. The following observations have been made:
Observation 1: As PRACH support is not included in this WI, FS3 cell cannot act as a reference cell for timing adjustment.
Observation 2: Additional delays due to UL LBT may be expected, when measurement reports are transmitted over unlicensed carriers.
Observation 3: With current RAN2 eLAA agreements, additional delays due to LBT are possible in measurement reporting because of related signaling, even when the measurement report is transmitted in licensed PCell.
Based on the observations, we have proposed the following:
Proposal 1: UE should always use a licensed cell as TA reference for FS3 SCells.
Proposal 2: Within this WI, cover only support of FS3 cells as part of pTAG in the specifications.
Proposal 3: Address additional delays with measurement reporting caused by UL LBT in RAN4 specifications.
[bookmark: _GoBack]Proposal 4: No PHR-related updates are needed in RAN4 specifications within this WI.
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