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1. Introduction 

In RAN1-59bis, CC-specific power control parameters in the UL PC formula were agreed. Following further discussion in RAN1#60bis, the CC-specific power control formula and general requirements on power scaling were agreed [1][2]. The following issues were left FFS::

· Pathloss offset compensation due to limited DL measurement, depending on RAN4 input.
· Detailed formula of max power scaling.
· Handling of multiple PAs.
· Whether or not PHR is per channel (i.e. PUSCH / PUCCH) within each per-CC PHR
Power control should be able to fully compensate the component of the pathloss difference that arises from the frequency separation across CCs[3]

 REF _Ref260733109 \r \h 
[4]. In this contribution, we discuss the impact of pathloss offset on the power control algorithm and propose possible signalling for pathloss offset compensation.
2. Discussion

2.1   Pathloss Offset
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Figure 1: Pathloss offsets for separated CCs
The UL pathloss estimation is a key factor for UL PC and is highly dependent on the configuration of the component carriers in the LTE-A system. 
When two UL CCs are aggregated but located in different bands, the pathloss gap can be significant. As shown in Figure 1, the pathloss offsets can be subdivided into measurement offset (ΔPL31, ΔPL32, ΔPL42) due to UL/DL duplex distance and aggregation offset (ΔPL21) due to frequency differences between the aggregated carriers.
For an LTE-A user in carrier aggregation mode, the aggregation offset should be able to be completely compensated in order to ensure reliable UL PL compensation and fair joint scheduling among CCs. 

2.2   Offset compensation in PUSCH power control
Uncompensated pathloss offset results in imbalance between CCs for a given UE when joint scheduling is performed. When a pathloss offset is present, we propose to modify the PUSCH and PUCCH power control formulae to compensate for the pathloss differences. 
There are two options to enable full compensation of the pathloss difference:
· Reusing open loop control in
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· Explicit definition/signaling of the PL difference offset.

The PL offset can certainly be absorbed in the UE-specific component of the
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; however, the range of
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 parameter would in that case have to be extended for Rel-10, resulting in two different 
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 values for Rel-8 and Rel-10 UEs. Therefore, signaling of an additional parameter for CC-specific pathloss offset compensation is preferred. As an example, the PUSCH power control equation would be modified as follows:
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where k is the index of the CC and the new term 
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is an additional semi-statically-configured UE-specific CC-specific offset that allows the aggregation offset to be compensated. The exact range of 
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 to compensate the PL offset is FFS.  
3. Conclusion

This paper further discussed the compensation of pathloss offset in LTE-A. The following proposals are made:

· For an LTE-A UE supporting carrier aggregation, it should be possible for the network to completely compensate the aggregation offset in order to ensure reliable UL power control and fair scheduling among CCs.
· The offset can be fully compensated regardless of αiand can be configured for different  propagation environments corresponding to different deployment scenarios depending on carrier aggregation configuration
· We prefer separate signalling of the pathloss offset compensation factor by higher layers, by introducing an additional semi-statically-configured UE-specific CC-specific offset in the power control formulae. The exact required range for this parameter requires further study.
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�This occurs even in Rel-8


�I’m not sure about this. Full path-loss compensation fully compensates the wrong path-loss in the case of an aggregation offset. The aggregation offset is not compensated at all. 
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