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1
Introduction
In this contribution we consider pathloss derivation for open loop corrections. Two cases are considered: intra and inter band carrier aggregation. 

2 Discussion
In LTE-A carrier aggregation (CA) system, the UL component carriers (CCs) can be located in a single or different frequency bands. If UL CCs are located in the same frequency band, the propagation characteristics are generally similar. The difference between derived pathloss among different DL CCs within a given band would be smaller than the actual pathloss difference due to DL and UL carrier frequency. For the purpose of pathloss derivation for the open loop correction, it is reasonable to assume that a measurement on any DL CC in a given band provides sufficiently accurate estimation for the open loop correction purposes. For that reason, it is sufficient that UE can select a single DL CC to measure and derive pathloss for open loop correction purposes.

Proposal 1: For the purpose of pathloss derivation for open loop correction, UE is required to measure at least a single DL CC in a given frequency band.

If UL CCs are not located in the same frequency band, the propagation characteristics can be quite different. Even though some propagation models model the difference with a frequency band specific constant, in general, penetration losses due to buildings and vegetation can be quite sensitive to the carrier frequency. This behaviour is well document in the literature. 

For example, the authors in [1] performed penetration loss experiments for seven homes in the suburbs of Chicago and reported median aggregate penetration loss values of 7.7 dB, 11.6 dB, and 16.1 dB at frequencies of 912 MHz, 1920 MHz, and 5990 MHz, respectively. Moreover, it is shown that the difference in excess of 10 dB can be seen in high rise buildings even when comparing penetration losses at 912 MHz with 1920 MHz. 

The loss expected due to radio energy being absorbed by the moisture content of the vegetation can vary greatly depending on carrier frequency. The typical tree loss expected at different frequencies has been estimated by ITU and given in [2], showing that the loss due to trees can be as much as 15 dB larger at 2.4 GHz then at 900 MHz. 
While LOS free space loss can generally be compensated with a frequency dependent constant, it is not clear how in practice the network can compensate for variable building and vegetation penetration losses. 

For that reasons above, we propose that for the purpose of pathloss derivation for the open loop correction UE is required to measure one corresponding DL component carrier in the same frequency band as the UL component carrier. 

Proposal 2: Pathloss derivation in a given frequency band can only be applied to UL CCs in the same band. 
3
Summary 
In this document, we discussed pathloss derivation for open loop correction. We concluded that in case of intra band carrier aggregation measurement, a single DL component carrier can be utilized for pathloss derivation for UL component carriers in that band. In case of inter-band carrier aggregation, one measurement per each band is required. Our proposals can be summarized as:

Proposal 1: For the purpose of pathloss derivation for open loop correction, UE is required to measure at least a single DL CC in a given frequency band.

Proposal 2: Pathloss derivation in a given frequency band can be applied to all UL CCs in the same band. 
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