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1 Introduction
A new work item on enhanced LAA for LTE was approved in [1]. The objective of the work item is to specify uplink support for LAA SCell operation in unlicensed spectrum to complete downlink operation completed in Rel-13.
A way forward on eLAA RRM was agreed in [2] in RAN4#78bis meeting. The following list of potential RRM requirement impacts due to UL LBT was provided in the WF:
· 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
In this contribution we share our view about the eLAA impact on the listed items. 
2 Discussion
RAN1 has decided that PUCCH SCell is not included in eLAA work item. Additionally, RAN1 has agreed the following:
Agreement:
· Simultaneous L-cell PUCCH and LAA SCell PUSCH transmission is supported by the UE
· Note: Not configuring this would impact PUSCH transmission opportunities on the LAA SCell
· Note: whether this feature is optional or mandatory is a separate discussion
· Note: this does not necessarily imply that a UE needs support simultaneous PUCCH and PUSCH within one band or adjacent bands
Based on these agreements it seems that LAA uplink control signalling would always be transmitted on PCell, which is on licensed carriers. This would simplify RAN4 work on eLAA significantly. Many details are however still under discussion in RAN1, so RAN4 needs to wait for further agreements.
RAN1 has also agreed that contention based random access is not supported in LAA. Only non-contention based random access is supported.
In the following we discuss possible impacts on the items listed in the way forward with taking into account the newest RAN1 agreements.
Random access (section 6.2)
According to RAN1 agreements, only non-contention based random access is supported in eLAA work item. Further details on random access are however still open, so it is difficult for RAN4 to see the full impact. Therefore RAN4 needs to wait for more agreements from RAN1/RAN2. However, we prognose a very minimal or no impact on section 6.2.
Autonomous timing adjustment (section 7.1)
In some deployment scenarios, it can be desirable that sTAG is configured to contain only LAA SCells. In this case, UE determines its transmission timing within sTAG based on a LAA SCell. When it is not the first transmission in a DRX cycle or there is no DRX configured, UE needs to adjust its timing according to Section 7.1.  These requirements have been defined with continuous DL transmission in mind.
However, eNodeB may occasionally need to suspend LAA SCell transmissions, including DRS, for a longer time than originally intended. Correspondingly, UE may not track DL timing continuously and once eNB re-gains access to channel, UE should be able to catch up in the autonomous transmit time adjustments.  However, according to the current specification, 1 us autonomous transmit time adjustment would take over 1.7 s. Hence we see that further studies are needed whether changes are needed on Section 7.1. 
Timing Advance (section 7.3)
At this point we see no impact on timing advance in section 7.3. Adjusting the timing advance is based on timing advance command. Even though timing advance command itself may be delayed because of eNodeB LBT, timing advance delay is calculated from the moment the command is actually received by the UE, and is therefore not dependent on delays in downlink (which would anyway have been part of LAA DL already).
Support of  multiple TAGs (e.g., reference timing, UE transmit timing)
At this point we see no impact on the specification parts related to support of multiple TAGs.
SCell activation/deactivation delays for PUCCH SCell
SCell activation is under the impact of eNodeB LBT in downlink. For that reason, LAA specific SCell activation delay was introduced in Rel-13. Based on the current RAN1 agreements, it seems that CSI reportig related to LAA SCell activation would be transmitted in licensed carriers, and would therefore not be dependent on LBT. RAN4 of course needs to wait for further RAN1 decisions, but based on the current state it seems that SCell activation delay for FS3 as defined in Rel-13 can be reused when introducing LAA uplink.
Measurements (e.g., measurement reporting delay, relative measurements, Rx-Tx measurements) – Section 8
For measurements, LAA specific requirements were specified because of eNodeB LBT and LAA DRS. The same reasoning as for LAA SCell activation holds for measurement reporting: if measurement reporting happens on PCell, no impact due to LAA uplink is expected.
Power headroom reporting
The impact to power headroom reporting depends on where the power headroom report will be sent. If on PCell, current specifications are valid with LAA uplink as well.
3 Conclusion
[bookmark: _GoBack]In this contribution we have discussed parts of 36.133 that were listed as possibly impacted parts of the specification due to uplink LAA. According to our study and based on newest RAN1 agreements, it seems that uplink LAA impact to RRM specifications will be quite minimal. However, RAN4 needs to wait for further RAN1 agreements to see the full impact.
References
[1] RP-152272: “New Work Item on enhanced LAA for LTE”, Ericsson, Huawei, Sitges, Spain, December 2015.
[2] R4-163044: “Way Forward on eLAA RRM”, Ericsson, Nokia, Intel, Qualcomm Inc., ZTE, Samsung, San Jose del Cabo, Mexico, April 2016.


