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1 Introduction

This contribution considers the path-loss (PL) derivation in conjunction with CA (or with inter-band separation of DL CCs and UL CCs). 
2 Signaling of Path-Loss Offset

Before any discussion regarding the need to signal a PL offset, it needs to be agreed whether an UL CC can remain activated after the eNB deactivates the SIB2-linked DL CC (assumed to be in the same band). If the answer to this is negative (UL CC is also deactivated), no further discussion is necessary and the RSRP measurements on each activated DL CC suffice.
If the UL CC can remain activated after the DL CC is deactivated, then there is an issue with the PL measurement in case of inter-band operation as the propagation characteristics can be substantially different. The UE cannot derive the PL using the free-space PL model and a measurement at another band as the PL at a given band also depends on the operating conditions (e.g. penetration loss due to buildings, moisture (e.g. rain or not), etc.). Therefore, the UE should still perform RSRP measurements on the deactivated DL CC that is SIB2-linked to the UL CC (which of course diminishes the power saving benefits from deactivating DL CCs). This implies that signaling of a PL offset is not needed.
The only case where signaling of a PL offset would be needed is when the DL CC and its SIB2-linked UL CC are on different bands and the UE does not have any DL CC configured in the same band as the UL CC in order to perform the necessary RSRP measurements. There is no apparent reason why this case would exist in practice (nor is it supported by any deployment scenario [1]) but, for the sake of further discussion on the need for signaling of a PL offset, it will be assumed in the remaining analysis. 
The TPC formula for the PUSCH/PUCCH transmission power in UL CC 
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 adjusting the transmission power which is the sum of cell-specific
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Then, regarding the signaling of the PL offset in case of inter-band DL/UL operation (applicable to FDD systems or to TDD systems with non-contiguous CCs) is whether:
a) New RRC signaling is needed from the eNB to the UE to convey a PL offset indicating the PL difference between the DL CC where the RSRP measurement was performed and the UL CC where the PL is applied, or
b) The PL difference between the DL CC where the RSRP measurement was performed and the UL CC where the PL is applied can be absorbed in 
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The cell-specific component, 
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 accounts for cell-specific parameters such as the thermal noise PSD and the Node B noise figure and IoT and it has the range of [-126, 24] dBm with 1 dB resolution. This range is much larger than the one used in the LTE and LTE-A performance evaluations. The UE-specific component, 
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 was added with the sole purpose to account for the fact that the UE target SINR may be calculated in various ways and has the range of [-8, 7] dB with 1 dB resolution. For the PUCCH, the range for 
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 is [-126, 24] dBm and the range for the 
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is [-8, 7] dB, both with 1 dB resolution.
Using as reference the deployment scenarios in [1], the need to account for the difference between the PL computed in a DL CC and the one actually experienced in an UL CC occurs for deployment scenarios 7 though 10 and the worst case scenario is for deployment 7 which consists of 3 non-contiguous bands at 1.8 GHz, 2.1 GHz, and 2.6 GHz. Using the free-space PL formula as reference to obtain an indicative range for the PL difference (although using the free-space PL may in general be inapplicable), it is  
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where 
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 is the distance in meters and 
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 is the carrier frequency in MHz, the maximum PL difference is about 3.2 dB and occurs assuming that the measurement is performed at 1.8 GHz (or at 2.6 GHz) and needs to be applied at 2.6 GHz (or at 1.8 GHz). A much larger PL difference of about 14 dB occurs for one band at 700 MHz and another band at 3.5 GHz. 
Depending on the UE target SINR, the above PL differences may not be captured by 
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 (particularly the possible 14 dB difference). However, rather than introducing new RRC signaling and testing, the simplest approach would be to extend the number of bits for 
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 from 4 to 5 and thus capture a range of [-8, 23] dB with 1 dB resolution (assuming that the measurement is made in the lowest frequency band). However, it is FFS whether such an extension of 
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 is needed at all based on further discussion in RAN1 and RAN4 for the adequacy of the current 
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  and 
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 ranges, possibly while also considering the CL TPC commands. The same applies for 
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 as they have the same range with 
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, respectively.
3 Conclusions
This contribution considered the need to support additional signaling to convey a path-loss offset when the DL CC and its SIB2-linked UL CC are in different bands. 
Although a case where a UE does not have a configured DL CC in the same band as a configured UL CC has not been identified and although RSRP measurements in one band cannot be generally applied to derive the PL in another band, even if signaling of a PL offset is meaningful, it is expected that it can be absorbed in an implementation-specific manner in the 
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(or 
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) value the eNB signals to the UE. If needed, one more bit can be introduced in the representation of the 
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) values to expand the corresponding range.  
Proposal: Additional signaling to convey a path-loss offset for inter-band DL/UL CC operation is not defined.  
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