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Introduction
As described in [1], ‘Licensed-Assisted Access to Unlicensed Spectrum’ targets the carrier aggregation operation in which one or more low power SCells operate in unlicensed spectrum. According to SID in [2], the objective of this study in RAN2 is to identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements. The identified enhancements should reuse the features of LTE as much as possible.
In this document, we provide some technical observations on protocol aspects for initial discussion on LAA in RAN2 considering existing mechanisms.
Carrier Selection 
As written in the TR [1], since there is a large available bandwidth of unlicensed spectrum, carrier selection is required for LAA nodes to select the carriers with low interference and with that achieve good co-existence with other unlicensed spectrum deployments. 

For carrier selection, we could consider unlicensed cells as SCells in carrier aggregation and utilize the existing E-UTRAN procedures as follows:
· SCell Addition/Removal
· E-UTRAN could select one or more unlicensed carriers by adding and removing unlicensed SCells e.g. considering interference and co-existence with other cell/system.
· SCell Activation/Deactivation

· E-UTRAN could also configure multiple unlicensed SCells and dynamically activate or deactivate unlicensed SCells for a UE e.g. considering interference and co-existence with other cell/system.

The above mechanisms in E-UTRAN could be used to generally support ‘carrier selection’. RAN2 should investigate whether or not further enhancement on the existing mechanisms is needed.
Observation 1: The existing procedures such as SCell Addition/Removal and Activation/Deactivation can generally support ‘carrier selection’ functionality in E-UTRAN.
We assume that carrier selection would require eNB/UE measurements. RAN2 should investigate whether the current measurements can sufficiently support LAA or any enhancement/optimization is needed.

Observation 2: RAN2 should investigate whether the current measurements can sufficiently support LAA or any enhancement/optimization is needed.

Discontinuous transmission 

As written in the TR [1], in unlicensed spectrum, channel availibility cannot always be guaranteed. In addition, certain regions such as Europe and Japan prohibit continuous transmission and impose limits on the maximum duration of a transmission burst in the unlicensed spectrum. Hence, discontinuous transmission with limited maximum transmission duration is a required functionality for LAA.
Requirement on discontinuous transmission is expected to have at least impacts on MAC operation. For example, in MAC layer, HARQ feedback may not always be transmitted on an unlicensed cell because resource availability on the unlicensed cell cannot always be guaranteed. Thus, HARQ operation would be reliable if HARQ feedback is always transmitted on licensed cells. 
In general, we would not need to consider PUCCH transmissions on unlicensed band. Hence, it is preferred that scheduling request and CQI are not transmitted on unlicensed band, either.

Observation 3: For reliable MAC operation, it is desirable that PUCCH transmissions are always transmitted on licensed cells.
RRC Signalling
In carrier aggregation, RRC messages on SRBs can be transmitted in any aggregated cell. However, it seems undesirable that RRC messages are transmitted on unlicensed SCells because delivery of RRC messages should be robust and reliable, considering that transmissions on unlicensed band seem less robust and less reliable than transmissions on licensed band.
Accordingly, we think that RRC messages should be only transmitted on licensed cells. Transmissions of RRC messages can be prohibited on unlicensed cells because a standalone access to unlicensed spectrum is not part of the study and so it would be not considered in Release 13.
Observation 4: It is likely that RRC messages are always transmitted on licensed cells.
Note that RAN2 could further discuss whether unlicensed cells can support all DRBs or only some DRBs depending on QoS characteristics. 
Listen-before-talk

In the TR [1], the listen-before-talk (LBT) procedure is defined as a mechanism by which equipment applies a clear channel assessment (CCA) check before using the channel. European and Japanese regulations mandate the usage of LBT in the unlicensed bands. It is a vital feature for fair and friendly operation in the unlicensed spectrum in a single global solution framework.
For downlink transmission, LBT is up to eNB operation. It seems unclear how much we should specify LBT operation for the eNB side. Conventionally, we do not seriously pay attention to eNB operation in standard specifications. However, since LBT is part of regulations, we may need to specify some details about LBT operation in eNB. 
Observation 5: RAN2 should discuss how much eNB behavior should be specified for LBT operation under regulation.
On the other hand, for uplink transmission, LBT would have big impact on the UE side. RAN2 would need to spend much time on uplink part of LBT, if uplink transmission on unlicensed cell should be completed in Release 13.
Inter-Cell Coordination

For proper operation on unlicensed band, E-UTRAN would need to collect some information on unlicensed band. For example, E-UTRAN could receive measurement reports from UEs and also perform measurements on unlicensed band by itself. E-UTRAN could detect energy on unlicensed band and possibly measure other system such as WLAN. The collected information would help E-UTRAN detect and handle co-existence problem with other cell/system on unlicensed band. 
We think that it would be beneficial such information is shared among neighboring cells performing LAA. The LAA cells exchange the information so that they could avoid interference and co-existence problem on the same frequency or on different frequencies. 
Observation 6: It is beneficial that LAA cells exchange information over X2 interface to achieve better co-existence with other cells/systems on unlicensed spectrum.
Conclusion
In conclusion, we provide the following technical observations on protocol aspects for initial discussion on LAA in RAN2:
· Observation 1: The existing procedures such as SCell Addition/Removal and Activation/Deactivation can generally support ‘carrier selection’ functionality in E-UTRAN.

· Observation 2: RAN2 should investigate whether the current measurements can sufficiently support LAA or any enhancement/optimization is needed.

· Observation 3: For reliable MAC operation, it is desirable that PUCCH transmissions are always transmitted on licensed cells.

· Observation 4: It is likely that RRC messages are always transmitted on licensed cells.

· Observation 5: RAN2 should discuss how much eNB behavior should be specified for LBT operation under regulation.

· Observation 6: It is beneficial that LAA cells exchange information over X2 interface to achieve better co-existence with other cells/systems on unlicensed spectrum.
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