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Introduction
Legacy LTE SCell operation assumes fixed (or semi-statically changeable) transmission power for the downlink operation. In unlicensed band, such fixed DL transmission power on each SCell may not be preferred when the eNB uses multiple component carriers (CC) for DL burst transmission. In ETSI regulations, as described in TR 36.889 [1], maximum transmission power is limited for the entire unlicensed band independent of the number of CCs used for transmission. For example, in indoor scenario, the maximum transmission power is limited to 23 dBm independent of the number of CCs or the transmission bandwidth used for transmission. In WiFi operation, for each transmission, the transmission power of on each carrier is dynamically modified based on the number of channels used for channel bonding by equally sharing the transmission power across the number of channels used. Specifically, with 23 dBm transmission constraint, for 20 MHz transmission, up to 23 dBm transmission power is used, for 40 MHz transmission each channel uses the transmission power of up to 20 dBm, for 80 MHz transmission, each channel uses the transmission power of up to 17dBm. Thus, dynamic power sharing among multiple LAA SCells would be beneficial to fully utilize the limited Tx power.
In this contribution we discuss the impact of dynamic power sharing for LAA on the procedure of link adaptation and RRM measurements/report. 

Dynamic Power Sharing for LAA DL
CSI report & link adaptation 
Dynamic Power Sharing for multiple SCells may have impact on the CSI reporting and the link adaptation at eNB. For instance, as the transmission power on SCell varies, the CRS or CSI-RS signals used for CSI measurements are received at UE with different received power even if the channel response is constant. This may cause possible inconsistency in the reported CSI feedback. 
One possible remedy is that the eNB scales the received CSI from the UE as the eNB knows the history of transmit power for each carrier, to be more specific, the history of the transmit power used for previous CRS/CSI-RS transmissions. To make this methods more valid, the eNB should know which CSI/CSI-RS is used for CSI computation at the UE. 
Alternative 1
Define explicit timing relationship between each CSI report and the corresponding CRS/CSI-RS (or subframe position) used for CSI computation. 

Alternative 2
UE is explicitly informed about the number of component carriers used for DL transmission, or equivalently, Tx power of the carrier. PCell can indicate the number of component carriers used for the ongoing transmissions on the unlicensed band. Or, SCell can signal the number of component carriers, e.g., via initial signal if defined.

RRM measurements
It is recommended in the TR [1] that LAA DRS design should allow the UE to be able to detect the presence of DRS from a cell based on a single DRS occasion. For DRS and RRM measurements/report w.r.t. dynamic power sharing, we can consider the following options. 
       
· Option 1: Don’t change DRS Tx power regardless of # active carriers
· Ex) DRS Tx power = full power (e.g., 23 dBm) / # maximum carriers
· Option 2: DRS power changes depending on # transmitting carriers
· Option 2-1: Explicit signalling of tx power (or # of active SCells)
· If such signalling is transmitted SCell PDCCH, we need to modify the rule such that common search space can be enabled for LAA SCells. In this case, we can fix aggregation level or reduce the possible aggregation levels.
· Option 2-2: No explicit signalling
· We assume that UE measures RRM based on a single DRS occasion which is a design target for LAA.
· RRM Measurement
· Periodic RRM measurement: 
· Define a timing relationship between DRS subframe and RRM report subframe. 
· No L3 filter is applied at UE but an L3 filtering can be done at eNB.
· Reporting
· Periodic reporting from UE
Conclusion
In this contribution we discuss the impact of dynamic power sharing for LAA on the procedure of link adaptation and RRM measurements/report.

Proposal: Dynamic power sharing among multiple LAA SCells should be supported for DL only LAA.  
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