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[bookmark: _Ref298777854]Introduction
In this contribution, we discuss an option for the initial signal design and structure.
Discussion
[bookmark: _GoBack]There are two aspects of the initial signal. The first aspect is to be detectable by other nodes so that they can detect that the channel has been occupied. The second aspect is to provide a detectable and useful signal to the UE for performing fine synchronization prior to the reception of the data. It should be also noted that it is possible to receive a TTI without any initial signal.
The initial signal must be suitable for the possible start positions of the TTI in LAA. In Rel-13 LAA, to aid access to the medium, it will likely be possible to start the TTI at several positions within the subframe. In [1], OFDM symbols #0 and 3 are proposed as start symbols but the concept of other starting points is not excluded.
The main concept for the initial signal proposed in this contribution is to use the CRS signals. The CRS detection performance in the context of the discovery signal has already been shown [2] and although the signal diversity in time is different form the discovery signal it is expected that it will be sufficient for the initial signal. The advantage of this initial signal structure is that it is the same for all subframes and it can be readily generated at the eNB and decoded in the UE. It also supports fine synchronization in the form of gain, time and frequency.
Structure
The initial signal structure has the following properties:
1. It comprises of the CRS signals for all symbols across the full signal bandwidth.
2. It fills the OFDM symbols from where the LBT succeeded to the start of the TTI.
3. It is at least one symbol in length.
4. It can be transmitted with a 2-port configuration. 
5. It has the power density to be detected by other nodes coexisting on the channel.

Figure 1 shows the basic reference signal structure for the initial signal which appears in symbols prior to the TTI. The length of the initial signal can be as large as the largest TTI supported in Rel-13 LAA.


[bookmark: _Ref430688861]Figure 1: Initial Signal structure

If we have multiple starting points in a subframe, the initial signal would be composed of all of the OFDM symbols between the successful LBT and the next starting point in the subframe. Figure 3 shows an example of the LBT procedure succeeding in OS#0 and the initial signal filling the gap until data transmission start at OS#3.


[bookmark: _Ref430777511]Figure 3: Initial signal example

Conclusion
An initial signal design is proposed in this contribution which fullfills the functional requirements so far agreed in RAN1. These are to be detectable to other nodes coexisting on the channel and provide a useful signal for UE fine synchronization. Moreover, it is reuses the CRS OFDM symbol from the Rel-12 frame structure which should ease implementation. 
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