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1. Introduction
In this contribution, we discuss working assumption/agreement from previous meetings pertinent to LAA initial signal design.
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2. CRS/CSI-RS transmission power 

In RAN1 #82bis, the following working assumption was reached:

Working assumption:
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe of DL transmission burst, and the UE should not assume that the CRS and CSI-RS transmission power is the same across transmission bursts
· FFS: Whether there is any problem with AGC
· FFS: Whether there is an issue with CSI measurements due to potential mismatch in UE’s measured subframe and eNB’s understanding of the measured subframe
· FFS: How the UE identifies whether subframes belong to the same transmission burst
· Note: The following options and other potential options for such identification are not precluded.
· Such identification is left up to UE implementation.
· Such identification is provided via assistance from the eNB.

In this section, we examine the use cases for adapting CRS/CSI-RS transmission power.
In LTE, CRS and CSI-RS are assumed to be transmitted at a constant power from eNB. Even though rate control rather than power control often provides better system throughputs, power control is not un-used in modern communications systems. And in the following we list a few examples: 
· With DMRS based transmission modes, the PDSCH power can be adjusted at TTI-level along with its reference signal (DMRS). 
· With CRS bsaed transmission modes, PB (cell-specific)/PA (UE-specific) can be used to control the power ratio between a PDSCH RE's and  CRS RE's. 

There are several use cases for power control in LAA:
· Joint TPC/CCA control: joint power control and CCA threshold selection to achieve better frequency reuse;
· Power derating for high order modulations: power derating at eNB for high order modulation transmissions to meet EVM requirements;
· Multicarrier transmission: In multicarrier transmissions, power can be borrowed from one carrier to another. 

We note in RAN1 #82bis, it was agreed that power control is conducted at DL burst level rather than TTI level. And the enhancement in power control is to address some or all the above use cases. During the RAN1 #82bis online discussion, it was apparent that there was not a concrete number (e.g. required dynamic range)  to motivate the needed enhancement. It is clear that only in the case that the use cases demand a higher dynamic range than what is already supported by the current features in LTE, a DL transmission burst level power control scheme is well-motivated. And a natural question arises whether AGC needs to be considered to support much dynamic transmissions from eNB. 
   
Here it is worthwhile to review what is already available in LTE's power control portfolio. With CRS based transmission, we have 
· PA  can take a value from {-6, -4.77, -3, -1.77, 0, 1, 2,3 } (dB)
· With PB equals "1", PDSCH REs at all OFDM symbols have the same power level.  Assume each CRS RE take 1 unit of power, then 
· with PA= -6 dB, the maximum power level in a PRB over all OFDM symbols in a slot is 4.51 (linear scale)
· with PA= 3 dB, the maximum power level in a PRB over all OFDM symbols in a slot is 23.94 (linear scale)
· We note by scheduling a UEs with PA = -6 dB in one DL transmission burst  and UEs with PA= 3 dB in another DL transmission burst, eNB transmission power at one carrier between DL transmission bursts can change by 10 × log10(23.94/4.51) = 7.25 dB.

We have 
Observation 1: the current LTE downlink power control mechanism already supports transmission power fluctuation from one burst to another by up to 7.25 dB.

In the study of 256QAM in Rel-12, according to [3] "typically 1 or 2 dB power back-off could be used for small cells with transmit power 20dBm, 24dBm, 30dBm BS to achieve low Tx EVM." Hence we conclude power backoff needed for 256QAM is around 2 dB. If eNB finds it is beneficial to support 256QAM for a UE, it can always configure the needed PA to achieve that.

When CRS and CSI-RS transmission does not have a constant power, much is given away as smoothing across TTIs necessitates steps to check whether TTIs belong to one DL transmission burst or not among other things. 

In the previous RAN1 meeting discussion, it seems there was no clear answer to the question what kind of power fluctuation is expected in multicarrier LAA operation. But it should be clear by giving up the requirement that CRS and CSI-RS have a constant power, a much higher power fluctuation than 7.25 dB should be supported –otherwise it does not make sense to introduce a new feature with no apparent use case. 

We have
Observation 2: a use case is needed to justify power fluctuation much higher than 7.25 dB when giving up the requirement that CRS & CSI-RS have constant power.

From the above analysis, it is clear when CRS/CSI-RS transmission power is allowed to change; power fluctuation more than 7.25 dB across DL transmission bursts is likely. In this, AGC may become problematic and an initial signal or reservation signal to help UE set AGC can be necessary. We have
Observation 3:  when CRS/CSI-RS transmission power is allowed to change; power fluctuation more than 7.25 dB across DL transmission bursts is likely, an initial signal/reservation signal to help UE set AGC can be necessary.


3. Channel access and partial subframe design
In unlicensed spectrum channel access, if  WiFi's design is followed, data transmission can start soon after channel access is won. In some sense the floating subframe design shares such a flavor. 

If licensed band LTE access is followed, then data transmission can start only at one or more fixed timing in a subframe; some signal from eNB needs to be transmitted to hold a channel. Hence in reality it is often eNB already needs to send some signal to hold a channel, and a UE may use that signal for setting AGC, if the UE has the information of the signal's transmission parameters such as antenna port. Without the clarity from specification concerning the signal's transmission parameters such antenna port, the UE performance has to be defined assuming no utilization of the reservation/initial signal. 

4. DRX and initial signal
UEs waking up from DRX have been considered in DL signaling discussions. Here we would like to point out that while that a UE waking up from DRX starts DL reception on a LAA carrier in the middle of DL transmission burst may be a legitimate use case, that do not diminish the importance of the LAA initial signal at the beginning of DL transmission burst. 
If a UE wakes up in the middle of a LAA DL transmission burst from its own serving cell, it can use the signals/channels in the DL transmission burst to set its AGC. 
An equally legitimate (if not more) case is UE wakes up before the start of LAA DL transmission burst from its own serving cell. In that case, if there is no LAA initial signal or reservation signal, the very first signal it receives is the CRS signal on symbol 0 in a subframe. 
Consider the DL signaling from email discussions, it is expected important DL signaling will be carried over PDCCH or PHICH as proposed by some companies. We note in that case the transmission of the important DL signaling starts also on symbol 0 in a subframe. Then a LAA initial signal can be used to tune timing/frequency synchronization and AGC, and achieving good demodulation performance for the all important DL signaling. The alternative is to let that UE receive one or more subfame in the DL transmission burst, and gives it more time to track timing/frequency and set AGC. But that makes the design based the assumption a UE wakes up in middle of a DL transmission burst and can be scheduled by eNB already less useful.
We have 
Proposal: Initial signal is introduced to help UE perform timing/frequency synchronization and set AGC.


5. Conclusion
In this contribution, we discuss working assumption/agreement from previous meetings pertinent to LAA initial signal design. We have 
Proposal: Initial signal is introduced to help UE perform timing/frequency synchronization and set AGC.
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