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Introduction
[bookmark: _GoBack]RAN1 initiated the study item phase for Licensed-Assisted Access (LAA) [1] in RAN1#78bis. In RAN1#79bis, the following agreements were made [2].
Agreements:
· DL LAA design should assume subframe boundary alignment across cells according to the Rel-12 CA timing relationships
· At least for LBE, some signal(s) can be transmitted between the time eNB is permitted to transmit and the start of data transmission
· This does not imply the data transmission can start only at the subframe boundary
· The duration of this signals(s) is part of the maximum transmission duration 
· The content/function/duration of this signal is FFS
· This does not imply network synchronization
· At least subframe or multi-subframe level on/off on the LAA Scell can be considered for efficient transmission on the unlicensed band 

In this contribution we provide our views on the possible implementations of discontinuous transmissions on a carrier and on the possible equipment models for LAA.
Discontinuous transmission on a carrier
The shared nature of the medium in the unlicensed band requires systems operating in it to be able to switch between periods of transmission and periods of no transmission. To comply with this, some short term switching mechanism is required to ensure fairness with regard to the occupied time restrictions (e.g. 4 ms in Japan, 10 ms in EU [3]). One possible issue that may arise if a terminal is constantly monitoring the unlicensed band is the erroneous measurement of CSI in non-LAA signals (i.e. UEs keep measuring CSI regardless of whether LAA nodes are actually transmitting or not).
We think that RAN1 should adopt a dynamic ON/OFF scheme as a solution for these operations. A semi-static solution would be almost overhead-free, but it would not be able to account for the rapid variance of the channel and/or traffic needs. In order to be able to use the LAA nodes the network would be forced to keep the ON setting most of the time, resulting in an excessive waste of energy by the terminals continuously monitoring for LAA transmissions.
Dynamic ON/OFF at a subframe level is very appropriate for the situation at hand, in which the availability of the channel at any given subframe is uncertain. There is an inevitable overhead associated with this operation in the form of a common signal to inform of the state of the LAA. The signal wouldn't necessarily need to be sent every subframe, it could be sent only when the state is switched, or every few SFs if the state doesn't change, which would reduce the overhead significantly. It would create an ambiguity for UEs joining the network, but the eNB could assume that they consider LAA to be OFF until it sends a new state signal, at which point they would be up to date.
A multi-subframe level ON/OFF approach would be similar to the subframe level solution proposed above, with the difference that the signal is transmitted at fixed moments, which reduces the flexibility without really decreasing the overhead. Similar to the semi-static case, this solution would lead to always ON LAA nodes in highly loaded scenarios, making it a less desirable option. 
Proposal 1:
· A dynamic ON/OFF scheme is introduced at the subframe level to enable discontinuous transmission on a carrier.
· FFS if the ON/OFF state signal is sent every subframe or only under certain conditions (e.g. state change).
CCA flexibility
LAA has to contend for the channel with other systems, mainly with WiFi. However, LAA is a synchronous system, which means that it can only start transmitting data at certain time instants, while most other systems (e.g. WiFi) are asynchronous and can start transmitting data at any time.
If LAA were to perform CCA (Clear Channel Assessment) only briefly before time instants in which data can be transmitted, it would have difficulties to access the channel, as it would have less chances to access it than most other asynchronous systems. For this reason it would be wise to empower LAA with CCA timing of comparable granularity to that of other contending systems.
Of course, gaining access to the channel with this granularity means that the eNB needs to be able to transmit a signal of some sort on it until the data transmission can start. The purpose of this signal is to prevent other nodes from considering the channel empty and using it for their transmissions. This signal could be as short as a fraction of an OFDM symbol if the data transmission can start in the OFDM symbol immediately after the CCA, or it could extend to a few OFDM symbols if it is not possible to transmit immediately. Furthermore, it should be studied how the signal affects RE mapping of physical channels [4].
Proposal 2:
· CCA can be performed at any time.
Conclusion
In this contribution we discussed about the possible options to enable discontinuous transmission on a carrier and about the adequate timing of CCA.
Proposal 1:
· A dynamic ON/OFF scheme is introduced at the subframe level to enable discontinuous transmission on a carrier.
· FFS if the ON/OFF state signal is sent every subframe or only under certain conditions (e.g. state change).
Proposal 2:
· CCA can be performed at any time.
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