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1 Introduction
The following working assumptions and agreements were made at RAN1#82bis [1].
Working assumption:
· Adopt one of the following options for achieving synchronization in addition to synchronization provided by DRS:

· Option 1: Initial signal (SSS/PSS) is transmitted before the first data/control OFDM symbol of the DL transmission burst. 4 CRS-port 0 OFDM symbols are transmitted in at least the first subframe of DL transmission burst 

· Option 2: 4 CRS-port 0 OFDM symbols are transmitted in a subframe

Agreements:
· Adopt one or some of the following options for detecting transmissions (except for partial subframe) from a serving cell:
· Option 1: Initial signal (SSS/PSS) is transmitted before the first data/control OFDM symbol of the DL transmission burst
· Option 2: 1 CRS-port 0 (+ 1) OFDM symbols are transmitted in every subframe
· Option 3: Detecting (E)PDCCH when scheduled
In this contribution, we provide our view on which options should be used for LAA to perform fine synchronization and burst detection.
2 Discussion
On the issue of achieving fine synchronization, the level of support needed from available reference signals depends on the duration of time that has passed since the last time the UE has received any signals or channels successfully on the carrier. For AGC, the dynamic range on typical receivers is expected to be wide enough so that performing AGC periodically on the DRS should be sufficient to successfully receive subframes directly without any other signals prior to the subframe. For time and frequency synchronization, typically, the timing error is much less of an issue compared to frequency error. For instance, with a 0.25 ppm error, the timing would drift by 0.25 microseconds per second. However, the frequency error at 5 GHz could be as large 1250 kHz. But, even for frequency error, what is important is the rate at which frequency drift occurs and the amount of time that has passed since the last successful reception on the channel. With periodic DRS reception, even if it is once every 80 or 160 ms, at the time of reception, the drift rate is unlikely to lead to a large frequency drift from the time of the last successful reception of the DRS. Hence, an initial signal before reception of useful data in a DL transmission burst is not necessary. However, an initial signal, if present, can be used as an additional signal to fine tune AGC and achieve fine synchronization. 
It should be noted that if a UE has not successfully received signals for a prolonged period of time, reception of very high data rate packets using higher order modulation and a high code rate MCS may have degraded performance. But, the eNB can ensure that this situation does not occur by not scheduling such packets in the very first subframe when it is not known whether the UE has successfully received any signals/channels or not for a given time duration in the past. Even if the UE fails to successfully receive PDSCH due to lack of fine synchronization, HARQ feedback or the lack of it can provide recovery mechanisms whereby the eNB can attempt to reach the UE with a more conservative MCS. Furthermore, the licensed carrier can also be used to ensure successful communication with the UE. 
Furthermore, relying on an initial signal for fine synchronization would mean that the on periods of the short DRX cycles for many more UEs would need to be grouped together so that the UEs do not miss the initial signal at the beginning of the DL transmission burst. Also, the number of UEs that need to be managed could be dependent on the number of subframes in the transmission burst which leads to an increase in eNB complexity. The above discussion leads to the following observation and proposal.

Observation: It is not necessary to receive an initial signal prior to successful reception of a PDSCH in a subframe on an LAA SCell. 
Proposal: Four CRS-port 0 OFDM symbols transmitted in a subframe should be used for fine synchronization.
The above discussion on initial signal is also applicable to the problem of detecting transmission bursts since a transmission burst must be first detected before any fine synchronization is attempted. If detection of an initial signal at the beginning of the transmission burst is necessary for a subframe to be successfully detected and received, missing this signal can be costly for a UE. On the other hand if detection is performed using signals in every subframe, then missing one subframe in the transmission burst does not preclude successful detection and reception in the next transmission burst. Thus, the level of robustness to DL transmissions is significantly greater and such robustness is very important for unlicensed band operation considering the unpredictability of when channel access may be obtained, especially in medium to high load environments. Currently, it is agreed that subframes 0 and 5 will have all four OFDM symbols of CRS and other subframes will have at least one OFDM symbol of CRS. If there is a concern that using just one OFDM symbol of CRS may not be adequate to perform burst detection, the presence of signalling in the first one or two OFDM symbols of the subframe can be used to further increase detection probability and/or reduce false alarm rates. The presence and use cases for such signalling are discussed in [2]. We therefore propose the following.
Proposal: One or more of the following should be used to detect transmissions from the serving cell.

1) CRS-port 0 OFDM symbols transmitted in a subframe.
2) Common signaling present in each subframe.
3) (E)PDCCH when scheduled
3 Conclusion

In this contribution, we discussed fine synchronization and burst detection for LAA and made the following observations and proposals.
Observation: It is not necessary to receive an initial signal prior to successful reception of a PDSCH in a subframe on an LAA SCell. 
Proposal: Four CRS-port 0 OFDM symbols transmitted in a subframe should be used for fine synchronization.

Proposal: One or more of the following should be used to detect transmissions from the serving cell.

1) CRS-port 0 OFDM symbols transmitted in a subframe.
2) Common signaling present in each subframe.
3) (E)PDCCH when scheduled
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