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1
Introduction
In [1], the issue of carrier power imbalance in DC-HSUPA and it’s potential impact on E-TFC selection and Maximum Power Scaling algorithms in the UE was raised. In [2], a detailed analysis was provided to provide more insight into the potential impacts due to the imbalance.

In this document, we provide some comments on the analysis performed in [2] and perform a sensitivity analysis of the required increase in DPCCH power on the weaker carrier using the same formulas as derived in [2] for a range of system parameters.

2
Some comments on R1-092600
In this section, we provide some comments and feedback on the carrier power imbalance analysis and it’s impact on required DPCCH transmit power, as provided in [2]:
· GACLR = -13dB is highly unrealistic to assume for the I/Q image caused by a state of the art quadrature modulator. In [5], the minimum requirement for the I/Q image as part of the In-band emissions requirements, as specified for LTE is -25dBc. This is inline with what is currently being proposed in RAN4 for DC-HSUPA [6],[7].

· ∆GPath,a = -8dB seems quite unrealistic. During discussions on the DC-HSDPA WI, it was discussed, that the difference in average path loss between two adjacent 5MHz carriers is very small. For example in [3], the following is stated :

· Since the DC-HSDPA work item is restricted to cases where the supplementary carrier is adjacent to the anchor carrier, we believe that it is reasonable to assume that the average path loss on both carriers is identical.
· An assumption of Gtot,a,boost = 34dB is unrealistic in a macro cellular network. This corresponds to the UE transmitting the peak data rate of 11.52 Mbps all the time.
· We assume that the required SIRDPCCH,a,chip = -21dB on the aggressor carrier is combined across all the paths across the 2 antennas. However, the analysis being presented in [2] is on a per-antenna basis. Hence, the required SIRDPCCH,a,chip = -24dB per antenna. A change in this parameter itself results in a significant reduction in the required DPCCH power on the weaker carrier.
· The amount of carrier imbalance is not explicitly mentioned.
· It is not clear under what scenario is the difference in noise rise = 2dB assumed.

· In Equation 2, the error vector magnitude due to I/Q imbalance, phase noise, in-band ripple, I / Q amplitude imbalance, I / Q phase imbalance, phase noise and LO leakage as described in [3] has not been assumed for the victim carrier. In other words, if the UE was transmitting in single carrier mode, or if the UE were transmitting in DC-HSUPA, with the carriers balanced, there would be an underlying error vector added to the transmitted signal. This case should then be considered as the baseline when deriving Equation 4.
· As per 25.101 [4], when 16QAM modulation is not used on any of the uplink code channels, the Error Vector Magnitude (EVM) shall not exceed 17.5 % and when 16QAM is used, the EVM shall not exceed 14%.
· No receiver imperfections were assumed. In particular, the SIR estimation algorithm at the NodeB for the purpose of generating power control bits as well as the delay present in the power control loop has been assumed.

· The analysis is simplistic in the sense that in DC-HSUPA, when carrier powers are imbalanced, the residual side band image that arises due to I/Q imbalance in a quadrature modulator and quadrature demodulator has not been explicitly modeled in the analysis.
· No EVM was assumed for the aggressor carrier. In other words, Eq.(6) assumes an EVM = 0% for the aggressor carrier.

· No insight was provided on the TBS/data rate being transmitted on the weaker carrier. If the required SINR for the transmitted TBS is quite low, introducing an extra noise term due to the RSB image may not cause significant impact to the realized throughput. 

· Furthermore, there is no mention about the modulation format being assumed on the weaker carrier as well as the number of H-ARQ transmissions assumed.
In spite of the above issues, in the next section we perform a sensitivity analysis based on the formulas in [2], for a revised set of parameters.
3
Carrier Imbalance Analysis based on R1-092600

In this section, we perform a sensitivity analysis due to carrier imbalance based on the formulas as derived in [2] for a different set of parameters.

Table 1: System Parameters

	SIRDPCCH,a,chip
	-24 dB per antenna

	GACLR
	-24 dB

	Gtot,a,boost = (1+ (ed,max /c)2 + (ec,max /c)2 + (hs,max /c)2)
	Varied

	∆PIN,a
	2dB

	∆GPath,a
	Varied

	UE maximum output power
	21dBm

	PIN
	-97dBm


Figure 1 illustrates the sensitivity of the DPCCH adjustment required in the weaker carrier to different levels of Gtot,a,boost  for the parameters assuming ∆GPath,a = -8dB. As seen in the Figure, the maximum increase varies between 0.2dB to 1.45dB as Gtot,a,boost is varied from 24dB to 34dB.
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Figure 1: DPCCH power adjustment, ∆GPath,a -8dB
Figures 2 and 3 illustrate the sensitivity of the DPCCH adjustment required in the weaker carrier to different levels of ∆GPath,a for the parameters assuming Gtot,a,boost  = 24dB and 27dB respectively. As seen in the Figure, the maximum increase is minimal (0.07 dB to 0.34dB).
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Figure 2: DPCCH power adjustment, Gtot,a,boost = 24dB
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Figure 3: DPCCH power adjustment, Gtot,a,boost = 27dB

4
Conclusions

In this contribution, we have provided some comments and some shortcomings on the carrier imbalance analysis performed for DC-HSUPA [2]. Furthermore, using the same formulas, as derived in [2], we have performed a sensitivity analysis on the required increase in DPCCH power, by varying the total power offset to DPCCH in the aggressor carrier as well as by varying the difference in path loss between the two carriers. The analysis suggests a minimal increase in required DPCCH power for a wide range of parameters. Hence we conclude that there is no need to include the carrier power imbalance constraint in the E-TFC selection algorithm for DC-HSUPA.
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