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1 Introduction
In RAN1#79, the agreements for the Study Item on Licensed-Assisted Access (LAA) included the following [1]:

· DL LAA design should assume subframe boundary alignment according to the Rel-12 CA timing relationships  across serving cells aggregated by CA 

· At least for LBE, some signal(s) can be transmitted by eNB between the time eNB is permitted to transmit and the start of data transmission at least to reserve the channel

· This does not imply the data transmission can start only at the subframe boundary

· Possible restriction on starting position of data transmission can be considered

· The duration of this signals(s) is part of the maximum transmission duration

· The content/additional function/duration of this signal is FFS

· This does not imply network synchronization
There has been recognition of the general need to transmit a signal immediately after winning channel contention when operating on an unlicensed band carrier since it cannot be known when an LAA node may get access to the channel in relation to the subframe boundary timing. Such a signal need not serve any useful purpose other than reserving the channel. However, given that in some cases the reservation signal could be some significant fraction of a subframe, this signal could potentially serve to facilitate some functionalities required for LAA, e.g., AGC. This contribution discusses some possibilities for the transmission of such an initial signal in LAA.
2 Discussion
The length of any signals that are transmitted from the time the node gains access to the channel to the time corresponding to the transmission of useful data, is not known. Given this, the signals transmitted could follow one of the following options:

1) The signals transmitted could be aperiodic.
2) The signals transmitted could be periodic with, e.g., a period of one OFDM symbol.
Some functionalities, in addition to channel reservation that an initial signal of some non-trivial length e.g., greater than one OFDM symbol, could assist with are the following:

1. Provide useful information for the UE to train its gain, frequency and timing algorithms.

2. Provide additional control information that will support the UE.

Various options exist if the signals transmitted are aperiodic. For instance, the signals transmitted could simply be part of the regular subframe that would have been transmitted if the node had access to the channel. Another possibility is to define subframes of shorter length that can be used to transmit useful information and support other functions in the UE. Currently defined special subframes could potentially be reused. 

If the transmitted initial signal is considered to have a periodic structure, a natural choice for the period of the signal would be one OFDM symbol. The UE could process at least one OFDM symbol as long as the duration of the signal is greater than one OFDM symbol. If the UE receives more than one OFDM symbol, the reception of signals within the OFDM symbol is simply made more robust. Considering the uncertainty of the length of the initial signal, the periodic structure may be a better choice if some functionality other than channel reservation is to be provided.
The type of information that can transmitted could help the UE in some way. For example, scheduling information  in the initial signal would allow UEs to check if data has been scheduled for them and in which subframe. This will allow the the UE to save power by turning off its receiver. The length of the total transmission could also be conveyed. Even if the UE has not been scheduled, it can opt to receive a subframe in order to update its gain, frequency or timing settings. It is noted that even the legacy PDCCH can be fit into one OFDM symbol and could therefore be used as an initial signal that can convey meaningful information.

Another option is for a network or operator ID along with a cell ID to be transmitted to confirm that the UE is receiving from the correct cell. A cell ID could be transmitted in one OFDM symbol, for example, by transmitting the PSS and SSS in the same OFDM symbol but at some offset in frequency. Multiple different SSS sequences can also be transmitted inside on OFDM symbol so that detection performance and channel occupancy can be improved. The different SSS sequences could be used potentially also to expand the cell ID space and to distinguish between cells of different operators implicitly rather than by providing an explicit operator ID. The probability of multiple operators using the same set of SSS sequences is much lower than the probability of them using the same single SSS sequence. If multiple SSS signals are considered for the initial signal, they should also be considered for inclusion in the discovery signal subframes. Considering the above discussion, we propose to consider the support of additional functionalities as follows.
Proposal: Options for the initial signal that allow support for functionalities more than just channel reservation can be considered.
3 Conclusion

In this contribution, some possibilities for the design of the initial signal transmitted after a successful LBT procedure were discussed and the following was proposed.

Proposal: Options for the initial signal that allow support for functionalities more than just channel reservation can be considered.
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