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1 Introduction
In RAN4#78bis, a WF on eLAA was agreed, where the following potential impacts for further discussion were listed:
· Random access (section 6.2)
· Autonomous timing adjustment (section 7.1)
· Timing Advance (section 7.3)
· Support of  multiple TAGs (e.g., reference timing, UE transmit timing)
· SCell activation/deactivation delays for PUCCH SCell
· Measurements (e.g., measurement reporting delay, relative measurements, Rx-Tx measurements) – Section 8
· PHR
Some of the potential requirements impacts are further analyzed in this contribution.
2 Discussion

Based on the WI objective, the main Rel-14 enhancement seems to be the UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) and the UE LBT functionality, while precluding the standalone LAA operation. This is taken into account in the analysis below.
2.1 Timing advance

According to the existing TA adjustment accuracy requirements in Section 7.3, the UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* Ts seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. However, not all intended UL transmissions may be transmitted due to UL LBT, so the preceding uplink transmission might occur a while ago.

· Observation 1: A larger UL transmission timing drift may happen when UL transmissions are subject to LBT, unless the applicable requirements are specified.
· Proposal 1: The existing TA adjustment accuracy requirements shall also apply with eLAA.
2.2 UE autonomous timing adjustment

A UE is required to update/adjust the uplink transmission timing based on the requirements specified in 36.133. This is to ensure that the UL transmission timing does not drift in time as that would result in difficulties to decode the transmission at the eNB, or interference may even arise.

When a UE performs UL LBT, some transmissions may not occur. However, to maintain the transmission timing accuracy, it is beneficial if the UE can adjust the UL timing for a cell even the UL transmission was not possible as a result of LBT. However, to reduce the complexity, there may be no need to require the UE to adjust the UL transmission timing if the UE is not able to transmit on at least one serving cell (with multiple TAGs, on at least one serving cell in the TAG).
· Proposal 2: A UE shall be able to adjust its UL transmission timing even when it is not possible to transmit due to UL LBT.
· Proposal 3: A UE may adjust its UL transmission timing if it is able to transmit in at least one serving cell.
2.3 Support of multiple TAGs

2.3.1 DL timing reference

Since Rel-11 of LTE different serving cells used by the same UE may have different timing advance. The serving cells sharing the same TA value (e.g., of one of the serving cells) belong to the same TAG. A TA value tells a UE when it should start uplink subframe transmission relative to a DL timing reference, which may be the DL of any cell in TAGs not containing PCell. One problem may arise when a TAG without PCell includes FS3 cells which are subject to LBT and therefore may not be always suitable as a DL timing reference for the TAG. It may therefore be preferable to select the DL timing reference among activated non-FS3 cells or at least the cells that can provide reliable DL timing reference.
· Observation 2: When an FS3 cell is used as DL timing reference, the UE transmission timing may be less accurate.

· Proposal 4: A DL timing reference for sTAG is selected among activated non-FS3 cells, unless reliable DL timing reference can be provided by the cell.

· Proposal 5: A UE shall not transmit using unreliable DL timing reference.

2.3.2 Maximum transmission timing difference

The maximum transmission timing difference between two serving cells depends also on the transmission timing accuracy of each of the cells. Furthermore, not all intended UL transmissions will be possible to transmit, depending on the UL LBT outcome.
· Observation 3: With Observation 2, using FS3 cells as DL timing reference may cause a larger transmission timing difference due to the LBT impact.
· Proposal 6: The maximum transmission timing difference requirements needs to be further clarified with respect to LBT.
2.4 SCell activation/deactivation delays for PUCCH SCell
RAN1 has currently deprioritized the introduction of PUCCH on LAA SCell, without precluding the introduction of PUCCH on LAA SCell at a later state in Rel-14. Until that, RAN4 may assume that the Rel-13 LAA activation/deactivation requirements may be applicable also for Rel-14 eLAA.
2.5 UE measurement aspects
2.5.1 Measurement reporting delay

Due to UL LBT, an additional measurement reporting delay may be expected if the UE is not able to access the channel for some time.
· Proposal 7: Measurement reporting delay may need to be clarified with respect to UL LBT.
2.5.2 UE Rx-Tx

UE Rx-Tx measurements are used for positioning and also for timing advance, so it is important to maintain the quality of these measurements, even if the UL component may be impacted by UL LBT. Hence, to prevent implementations that generate erroneous measurement instances when the UL component is not present, it is proposed to clarify in the specification that the same UE Rx-Tx accuracy requirements apply also when the UL measurement component is occasionally not available due to UL LBT. However, a longer measurement time may be needed due to the UE’s inability to transmit in UL due to UL LBT.
· Proposal 8: Reuse legacy UE Rx-Tx accuracy requirements also in presence of UL LBT.
· Proposal 9: UE Rx-Tx measurement time requirements may be extended to account for the occasional inability to transmit in UL due to UL LBT.
2.6 PHR

The current requirements specify PHR delay as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms. However, with UL LBT, not all the intended transmissions may be possible to transmit due to LBT. At the same time, at the beginning of the power headroom reference period the UE may not yet complete listening and it may not be yet known whether the channel will be available for the transmission. So, there may be a need, e.g., to clarify the terms PHR reference period and the requirements applicability in the context of UL LBT.
· Observation 4: There is currently ambiguity in the PHR delay requirements, which may need to be clarified to ensure that the UE behaves consistently with the UL LBT procedure.

· Proposal 10: Clarify PHR requirements with UL LBT.

2.7 UL Power Control

· Observation 5: UL transmit power related requirements in 36.133 may need to be clarified with respect to UL LBT (e.g., for PRACH, Pcmax,c).

2.8 Additional concerns

· Observation 6: Different subframe configurations on different carriers may create additional challenges when the UE is performing UL LBT.

3 Summary
The following have been observed and proposed in the discussion above:

· Observation 1: A larger UL transmission timing drift may happen when UL transmissions are subject to LBT, unless the applicable requirements are specified.

· Proposal 1: The existing TA adjustment accuracy requirements shall also apply with eLAA.

· Proposal 2: A UE shall be able to adjust its UL transmission timing even when it is not possible to transmit due to UL LBT.

· Proposal 3: A UE may adjust its UL transmission timing if it is able to transmit in at least one serving cell.

· Observation 2: When an FS3 cell is used as DL timing reference, the UE transmission timing may be less accurate.

· Proposal 4: A DL timing reference for sTAG is selected among activated non-FS3 cells, unless reliable DL timing reference can be provided by the cell.

· Proposal 5: A UE shall not transmit using unreliable DL timing reference.

· Observation 3: With Observation 2, using FS3 cells as DL timing reference may cause a larger transmission timing difference due to the LBT impact.

· Proposal 6: The maximum transmission timing difference requirements needs to be further clarified with respect to LBT.

· Proposal 7: Measurement reporting delay may need to be clarified with respect to UL LBT.

· Proposal 8: Reuse legacy UE Rx-Tx accuracy requirements also in presence of UL LBT.
· Proposal 9: UE Rx-Tx measurement time requirements may be extended to account for the occasional inability to transmit in UL due to UL LBT.
· Observation 4: There is currently ambiguity in the PHR delay requirements, which may need to be clarified to ensure that the UE behaves consistently with the UL LBT procedure.
· Proposal 10: Clarify PHR requirements with UL LBT.
· Observation 5: UL transmit power related requirements in 36.133 may need to be clarified with respect to UL LBT (e.g., for PRACH, Pcmax,c).

· Observation 6: Different subframe configurations on different carriers may create additional challenges when the UE is performing UL LBT.
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