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In RAN1#82bis, an initial signal was discussed for the purposes of synchronization and burst detection [1]. In our companion contribution, we discuss why an initial signal is not necessary for these purposes, but can be used, if detected, as an additional signal over and above other signals that appear within the subframes of the transmission burst [2]. That is, even though the reception of an initial signal should not be mandatory for reception of subframes within a transmission burst, it is still useful to define an initial signal for LAA, so that the signal may be used by the UE, when present. This is preferable to the alternative where the structure of the initial signal that may be transmitted by the eNB prior to the start of data transmissions is not known to the UE and may therefore only be used for AGC purposes. Considering this, in this contribution, we discuss options for the initial signal structure that could be used by the eNB.

Discussion
Considering that the eNB may gain channel access anywhere in the subframe prior to the start of the TTI, the initial signal structure must allow for variability in the length of the signal. In the following we discuss some possible initial signal structures that can satisfy this criterion.
Structure
The initial signal structures proposed here have the following properties:
1. It fills the OFDM symbols from where the LBT succeeded to the start of the TTI.
2. It has the power density to be detected by other nodes coexisting on the channel.

One option for the initial signal that has been discussed is to send the PSS/SSS signals prior to the data burst. One potential drawback of this approach is that the ordinary PSS/SSS signals that are part of the DRS within the DMTC or that are transmitted as part of subframes 0 and 5 could be confused with the initial signal by the UE. Another aspect is that UEs that are searching for another SCell for RRM measurements would need extra steps to disqualify a potential PSS/SSS transmitted as part of an initial signal.
In the following, we outline two possible structures for the initial signal.
Repeated Initial Signal 
One option for the initial signal is to repeat the CRS signals across all symbols. If data is transmitted in SF N, the CRS OS#0 from SF N-1 is repeated as the initial signal in SF N-1 subject to LBT. One advantage could be that the UE only stores the data for one OFDM symbol and does not have to generate it for specific symbols. A disadvantage could be that it does not look like any other LAA subframe so that UE processing of the initial signal may need to be different from processing of other subframes. 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 1ms.


[bookmark: _Ref430688861]Figure 1: Repeated Initial Signal structure

Partial SF Initial Signal
Another option for the initial signal is to transmit the remaining part of a subframe, with four OFDM symbols of CRS, from the time that the eNB gets access to the channel. The CRS signals are defined to follow the scrambling of the symbol position. The PSS/SSS signals are included if scheduled in that subframe. Outside of the DMTC window, PSS/SSS is only allowed in SF0 and SF5. CSI-RS signals are transmitted and follow the configuration of the subframe if they are configured in the subframe. If the CSI-RS are not configured for CSI measurements in the subframe, then CSI-RS transmissions as configured in the DRS can be used. For symbols 12 and 13, additional CSI-RS signals that are pre-defined can be used so that they may be known to the UE if the subframe does not already have CSI-RS configured in these symbols. An added benefit with this option is that it allows the UE to perform time synchronization if the CRS are received as part of the initial signal, since the CRS is unique in each symbol. 
Based on the above two potential options for the initial signal we propose the following.
Proposal: One of the following two options should be considered for an initial signal for LAA
1) Repetitions of CRS OFDM symbol #0 for the subframe in which the eNB gains access to the channel.
2) The remaining part of a subframe with four OFDM symbols of CRS that would have been transmitted in the subframe in which the eNB gains access to the channel. 
· CSI-RS are transmitted in the subframe if configured for CSI measurements. Otherwise, CSI-RS according to the DRS configuration are transmitted. 
· Additional CSI-RS according to pre-defined configurations are transmitted in symbols 12 and 13 if no CSI-RS are configured for transmission in these symbols. 


Conclusion
Even though reception of an initial signal should not be mandatory, the definition of such signals is useful since the UE could use such transmissions when present as additional signals that help with reception of the downlink transmission burst. This contribution discussed two options for the definition of such signals and makes the following proposal.
Proposal: One of the following two options should be considered for an initial signal for LAA
1) Repetitions of CRS OFDM symbol #0 for the subframe in which the eNB gains access to the channel.
2) The remaining part of a subframe with four OFDM symbols of CRS that would have been transmitted in the subframe in which the eNB gains access to the channel. 
· CSI-RS are transmitted in the subframe if configured for CSI measurements. Otherwise, CSI-RS according to the DRS configuration are transmitted. 
· Additional CSI-RS according to pre-defined configurations are transmitted in symbols 12 and 13 if no CSI-RS are configured for transmission in these symbols. 
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