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1 Introduction

After the RAN1#59bis meeting there are some issues open for power control in carrier aggregation. In this paper, we provide analysis and our preference on pathloss derivation.
2 Discussion
When the measured DL pathloss is used for UL PC of several UL CCs in different frequency bands, whether an offset should be introduced explicitly to compensate this pathloss difference or handled by existing PC parameters has been discussed.
In our understanding, this pathloss offset can be included in the parameter P_0. However we should check whether the range of P_0 is enough or not.
As defined in the current specification, the range of P_0_nominal_pusch is [-126, 24] dB and the range of P_0_ue_pusch is [-8, 7] dB. 
For the carrier aggregation scenarios the operators proposed in [1], the following scenario has the largest frequency separation between DL CC and UL CC. 
· 40 MHz UL/DL: 20 MHz CC (Band 7) + 20 MHz CC (Band 20)

Table 5.2.1-1 E-UTRA operating bands [2]
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	20
	832 MHz
	
	862 MHz
	791 MHz
	
	821 MHz
	FDD


At this point, it is difficult to determine the actual deployment scenarios, specifically the CC allocation in these two bands. We assume the bandwidth of DL CC with highest frequency and the bandwidth of UL CC with lowest frequency are 20MHz and 10MHz respectively. Then the center frequency of DL CC is 2690-0.5*20 = 2680MHz and the center frequency of UL CC is 862-0.5*10 = 857MHz., The path loss difference between DL CC and UL CC in different propagation scenarios are listed in Table 1
Table 1 PL difference between DL CC and UL CC

	
	PL Difference between DL CC and UL CC

	Rural Macro
	9.9 dB

	Urban Macro
	

	LoS
	d < dBP
	9.9 dB

	
	d > dBP
	1 dB

	NLos
	9.9 dB

	Indoor Hot-spot
	9.9 dB


In 3GPP case1 and case 3, the pathloss formula is
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So the PL difference between DL CC and UL CC in 3GPP case1 and case 3 is 
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From Table 1 and formula (5), it can be seen the maximum pathloss difference between DL CC and UL CC is about 9.9dB~10.4dB. For the sake of simplification, we assume the maximum difference is 10dB. If this pathloss offset is included in the P_0 parameter, the range of P_0_nominal_pusch will be extended from [-126, 24] dB to [-136, 24] dB.
Although the path loss difference may potentially increase the maximum or minimum values of P_0, the typical values of P_0 used in the actual systems and simulations is actually between [-106, -50] dB. Therefore, it is not necessary to introduce a new parameter to count for the path loss difference.
Furthermore, it was agreed in last RAN2 meeting that more UL CCs are configured than DL CCs does not need to be supported by CA in Rel-10 [3]. Though it has not been decided on the measurement details of configured DL CCs, for support of CC management (e.g. activation/deactivation) UE should perform measurement on all the DL CCs anyway. Thus it is with great probability that UE can estimate the pathloss based on the DL CC in same band. 
Moreover, RAN4 has the opinion that it is difficult to predict the pathloss on one band based on the measurement in other bands if the deployment on the bands differs [4]. These factors both further reduce the necessity of pathloss offset. A recent LS from RAN2 ‎[5] also asked RAN4 about the cross frequency band path loss measurement issues. Conclusion from RAN4 is required before making a decision on this issue.
3 Proposal
Based on the analysis given in Section 2, we have the following proposals:

Proposal: The path loss difference should be included within the existing power control parameters.
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