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1 Introduction
In RAN#65, a CR related to UMTS HetNet Enhancements for RF [1] was agreed. In that CR the requirements for the Cubic Metrics was in square brackets in order to give time to study the impact on the CM. A study of the CM performance was presented in [3]. 
In that contribution UL-MIMO was not included in the simulations, it is further studied in this contribution. 
2 Discussion
The transmission of the different channels in the UE and how the power control is applied is shown in Figure 1. 
The Cubic Metric for the UE transmission depends on the channels as well as the relative power. It is calculated as 

CM = CEIL { [20 * log10 ((v_norm 3) rms) - 20 * log10 ((v_norm_ref 3) rms)] / k, 0.5 }
Where v_norm is the normalized voltage waveform of the input signal and k is a parameter that depends on the configuration.
The transmitted signal changes when the DPCCH2 is added and the power control loops are indpendent, the Cubic Metric is affected. Due to that the CR in [1] has the cubic metric in square brackets. 
The voltage envelope of the transmitted signal will mostly be affected when several channels have similar power. When some channels are much stronger than the other channels the voltage and thereby the CM will be dominated by the strong channels. 
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Figure 1: The UE transmitted channels when the DPCCH2 is configured, including the power control loops.
The cubic metric is specified for certain different cases. 

· UE maximum output, power with HS-DPCCH and E-DCH
· UE maximum output, power for DC-HSUPA
· Without 16QAM

· With 16QAM

· UE maximum output power with HS-DPCCH and E-DCH for UL CLTD
· UE maximum output power with HS-DPCCH and E-DCH for UL MIMO
Based on this the cases, when the DPCCH2 configuration may have an impact, are studied. Since the power control loops are independent and there are a very large number of combinations of channels and beta factors, etc, a full search is not done. Instead the investigated combinations of channels and beta factors are randomly selected. 

3 Results
The investigated combination of channels and beta factors are very large. The combinations studied in this paper are randomly selected among the whole set of combinations. 
Table 1 is the worst CM result with regards to the cubic metric without MIMO [3] for reference. Note this scenario inclues UL CLTD scenario.
Table 1: Worst result without UL MIMO, previously presented in [3]
	CM
	Nd
	SFd
	Ne
	SFe
	Me
	Pd
	Pec
	Ped
	Psc
	Pc2
	Phs

	4.54
	1
	32
	2
	4
	2
	2/15
	5/15
	6/15
	12/15
	-1
	6/15


In Table 2 and Table 3, the worst cubic metrics with UL MIMO are presented with the corresponding parameters. From this search it is seen that the worst case CM is only slightly above 4.0, and in that case Ped is only 8/15, which is not realistic for a real scenario. We think Ped should be much higher.
Table 2: With MIMO, 1 HS-DPCCH @ SF256
	CM
	Me
	Pec
	Ped
	Psc
	Pc2 
	Phs
	Psec

	3.8967 
	2
	8/15
	11/15
	8/15
	-9
	76/15
	30/15

	3.9401
	2
	12/15
	8/15
	12/15
	-5
	48/15
	30/15

	3.9902
	2
	9/15
	8/15
	9/15
	-13
	76/15
	24/15

	4.0032
	2
	8/15
	8/15
	8/15
	-12
	76/15
	24/15

	4.0750
	2
	6/15
	8/15
	6/15
	-10
	76/15
	24/15


Table 3: With MIMO, 1 HS-DPCCH @ SF128 or 1-2 HS-DPCCH @ SF128/256
	CM
	Me
	Pec
	Ped
	Psc
	Pc2 
	Phs
	Psec

	3.7510
	2
	19/15
	8/15
	19/15
	-3
	76/15
	60/15

	3.7574
	2
	8/15
	8/15
	8/15
	-6
	30/15
	8/15

	3.7707
	2
	6/15
	8/15
	6/15
	-7
	38/15
	24/15

	3.8005
	2
	5/15
	8/15
	5/15
	-17
	60/15
	15/15

	3.9149
	2
	15/15
	8/15
	15/15
	-7
	76/15
	24/15


Where 

CM is Cubic Metric

Nd is number of DPDCH codes

SFd is the SF of DPDCH
Ne is the number of E-DPDCH codes

Me is the order of modulation on a E-DPDCH code

Px, where x is d, ec, ed, sc and sec, are the ratio of Beta_x/Beta_c

Pc2 is the power offset between DPCCH and DPCCH2 in dB

Phs is the ratio of Beta_hs/Betac2

So the worst case is still when CM is 4.54 as shown in [3]. The conclusion from [3], that the cases where CM>4 are not realistic beta values for a realistic case, is still valid. 
Based on these results it is not seen to be any rational to increase the max CM to be used for UL MIMO scenario also. 
4 Conclusions

In the simulations some cases has been found with CM>4, but only in cases that are not realistic, therefore it is proposed to remove the square brackets from the specification of CM used in 25.101 and keep the Max CM=4.
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