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Introduction
This document is resubmission of R1-152693.
This document discusses AGC. It describes the views from two camps. We propose the compromise related to AGC.
In addition, this document captures offline mail on time/frequency synchronization during RAN1#80bis. Note that RAN1#80bis agreed following on time/frequency synchronization.
	· It is a design target that the following signals or combination of the following signals can provide functionality for the UE’s time/frequency synchronization for the reception of a DL transmission burst in LAA SCell(s)
· serving cell’s DRS for RRM measurement
· Note that DRS for RRM measurement can be used at least for coarse time/frequency synchronization
· Reference signals imbedded within DL transmission bursts (e.g. CRS and/or DMRS)
· If there is an additional reference signal, this signal can be used
· Note that Reference signals can be used at least for fine time/frequency synchronization
· FFS: Other candidates (e.g., initial signal, DRS)
· FFS: DRS for RRM may also support functionality for demodulation of potential broadcast data multiplexed with DRS transmission
· FFS if broadcast data transmission with DRS is recommended to be supported in Rel-13
· It should be noted that the potential broadcast data above cannot enable stand-alone operation of unlicensed carrier cells
· FFS if other mechanism or signals (e.g., initial signal, DRS) for time/frequency synchronization is necessary to support reception of DL transmission burst





Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]
AGC
According to the offline discussion, we identify two camps of the opinion on AGC.
Camp 1: There is no need to have specific AGC settle time. AGC in LAA carrier is slow adaptation. UE would adjust AGC based on DRS of the serving cell. UE receives only serving cell except DRS measurement. After the adjustment of AGC based on DRS to the serving cell, basically the same setting of AGC is applied regardless of data transmission burst or DRS.
Camp 2: There is some need to have AGC settle time. The length is less than one OFDM symbol similar to D2D discussion. AGC takes into account the variation of RSSI. AGC in unlicensed carrier is fast adaptation compared with licensed carrier usage at least until identifying the transmitter is serving cell. UE is required to receive other than the serving cell's DRS. Therefore, AGC is adapted for each transmitter. After the identification that Tx node is serving cell, slow adaptation AGC could be used. If specific AGC settle time is not reserved, the first OFDM symbol's performance is deteriorated. In D2D, lower coding rate and time-first interleaver still allow reasonable performance even the first OFDM symbol is dropped by AGC settle time. For DL LAA, higher coding rate and frequency-first interleaver make certain earlier OFDM symbol's code blocks performance very poor and influence the overall subframe performance.
Panasonic position is camp 2. It seems not so easy to reach the conclusion. As a compromise, we propose following.
If fractional reservation OFDM symbol is very short (for example less than half OFDM symbol length), one multi-purpose OFDM symbol is reserved. If UE requires AGC settle time, UE can use this OFDM symbol as AGC settle time. Therefore, the reception of the content in this OFDM symbol is not mandatory. This multi-purpose OFDM symbol contains at least reference signals. Therefore, if UE does not require AGC settle time, this UE can use this OFDM symbol as the reference signal in order to improve time/frequency synchronization.
By such type of multi-purpose OFDM symbol, camp 1 does not waste one OFDM symbol and camp 2 has the time for AGC settle time. The amount of the reference signal usage would be implicitly defined by RAN4 performance test.
Therefore, our proposal related to AGC is following.
Proposal 1: If fractional reservation OFDM symbol is very short (for example less than half OFDM symbol length), one multi-purpose OFDM symbol is reserved. If UE requires AGC settle time, UE can use this OFDM symbol as AGC settle time. Therefore, the reception of the content in this OFDM symbol is not mandatory. This multi-purpose OFDM symbol contains at least reference signals. Therefore, if UE does not require AGC settle time, this UE can use this OFDM symbol as reference signal in order to improve time/frequency synchronization.

Time/frequency synchronization
At RAN1#80bis, we expressed following view via offline for time/frequency synchronization.
Time synchronization
Depending on LAA DRS design, whether radio frame or subframe synchronization is obtained can be different but at least OFDM symbol boundary would be obtained by DRS. Assuming PCell and SCell timing difference is kept, ±30 usec order, this information also can be used for time synchronization. By synchronizing PCell, frequency difference observed by UE between PCell and LAA Scell is maximum 0.6 ppm (as shown in R1-152692). Then even after 300 ms, the amount of the time drift is 0.18 usec at most. For LAA, path delay would be relatively small as the target coverage is small. Then even with timing drift, the multi-path delay can be within CP length.
Therefore, time synchronization aspect is not a severe problem in LAA.
Frequency synchronization aspect
The main reasons of frequency difference are 1) oscillator difference among PCell, SCell and UE, 2) Doppler shift and 3) fast fading aspect. 
1) Oscillator difference among PCell, SCell and UE:
The oscillator difference of 0.6 ppm offset in 5 GHz corresponds to 3 kHz offset. This is relatively large value compared with 15 kHz subcarrier spacing of LTE numerology. Therefore, this needs to be taken into account before FFT operation. This difference is constant i.e. if frequency difference is obtained as DRS reception, the amount of offset is also known just before data burst because the main reason of oscillator frequency variation is the temperature. It does not change in the order of 300 ms or a second. 
If this frequency difference is not obtained at the point of DRS reception, UE needs to buffer subsequent data transmission until UE obtains this frequency difference before FFT. Therefore the frequency offset caused by this should be obtained at the reception of DRS.
2) Doppler shift
This is small value as far as we aim stationary UE operation.
3) Fast fading aspect
Fast fading and residual mismatch caused by 1) and 2) are compensated during usual demodulation process same as licensed band. Then this does not require additional reference signal specifically for unlicensed band.

Proposal
We discussed AGC and time/frequency synchronization for transmission burst. Related to AGC, we propose following.
Proposal 1: If fractional reservation OFDM symbol is very short (for example less than half OFDM symbol length), one multi-purpose OFDM symbol is reserved. If UE requires AGC settle time, UE can use this OFDM symbol as AGC settle time. Therefore, the reception of the content in this OFDM symbol is not mandatory. This multi-purpose OFDM symbol contains at least reference signals. Therefore, if UE does not require AGC settle time, this UE can use this OFDM symbol as reference signal in order to improve time/frequency synchronization.
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