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1 Introduction

RAN5 is currently writing test cases for the Rel.9 DC-HSUPA feature, including transmitter core requirements. In this process it has become evident that 25.101 is incomplete in that for some test cases it does not enable test signals to be created that are consistent with the current version of the specification. This has been addressed in [1] and [2], where suggestions for how to fill in the missing gaps were given, including a proposal for a new 16QAM RMC, as well as suggestions for how to use this to achieve more complete test coverage for DC-HSUPA. It was discussed during RAN4#62, and a way forward was formulated in [3] and approved. An updated proposal for a 16QAM RMC was given in [4]. In this contribution, the feasibility of using this for defining new test points is discussed. 
2 Discussion
The way forward document [3] includes the following agreements and open points:


[image: image1]
The 16QAM RMC that was proposed in [2] was updated in [4] as displayed in Table 1, with changes highlighted in yellow. 

Table 1 Proposed E-DPDCH settings for 16QAM DC-HSUPA reference measurement channel
	Parameter
	Unit
	Value

	Modulation
	
	16QAM

	Maximum. Inf. Bit Rate 
	Kbps
	8109.0

	TTI
	Ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	16218

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	23040

	Coding Rate (NINF/ NBIN)
	
	0.704

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH/DPCCH power ratio, SF4 codes
E-DPDCH/DPCCH power ratio, SF2 codes
E-DPCCH/DPCCH power ratio

HS-DPCCH/DPCCH power ratio
	dB
dB
dB

dB
	4.08 
6.02
6.02
6.02 


In this contribution we will use the existing BPSK RMC together with the newly proposed 16QAM RMC in order to:
1) Define suitable test points to be used for maximum output power tests, and

2) Verify that the formula for Maximum Power Reduction in [5] for DC-HSUPA signals is viable for these signals.
2.1 Selection of suitable test points for maximum power, ACLR, and spectrum emission mask
As mentioned in the way forward document [3], a number of test points to be used for the maximum output power shall be defined in RAN4. These test points shall be based on combinations of the BPSK and the 16QAM RMCs, with balanced or imbalanced power between the carriers. 

Figure 1 depicts the unquantized cubic metric for different RMC combinations with a DPCCH power imbalance up to 10 dB between the carriers. Note that the graphs are not entirely symmetric due to the fact that an HS-DPCCH is applied on the primary but not on the secondary carrier. It shall be noted that the HS-DPCCH power offset used in this contribution is identical to the one which has already been agreed by RAN5 to be used for testing of the BPSK RMC, namely hs /c = 30/15.
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Figure 1  Unquantized Cubic metric for different RMC combinations with varying carrier power imbalance between primary (P) and secondary (S) carrier.
As seen in the figure, the unquantized cubic metric for different RMC combinations and power imbalance varies between 1 and 3.4 dB. Applying the existing formula for calculating the MPR for a DC-HSUPA signal, this corresponds to an MPR between 0.5 and 3 dB. In Figure 2 the unquantized Cubic metric (solid lines) is shown together with the corresponding MPR (dashed lines). Also, a few points have been selected that together cover the range from 0.5 to 3 dB MPR, indicated with stars. In the following section we will evaluate the compliance with ACLR and Spectrum Emission Mask requirements for these selected configurations when the allowed MPR is applied. 
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Figure 2  Unquantized Cubic metric (solid lines) with corresponding MPR (dashed) together with a few selected configurations covering the range (stars).

2.2 Verification of ACLR and Spectrum Emission Mask
To verify the ACLR and spectrum emission mask, the waveforms corresponding to the proposed configurations have been simulated with a realistic PA model. The PA has been tuned such that the UE unwanted emissions fulfill ACLR = 33 dB with full transmit output power for a reference single carrier signal having CM = 1, which corresponds to a signal where no MPR is allowed. The simulations have been performed both in terms of what MPR is actually needed to achieve ACLR = 33 dB, and also what ACLR is actually achieved when the allowed MPR is applied. 

The selected configurations and the ACLR performance are summarized in Table 2. As can be seen, for all configurations, the ACLR exceeds 33 dB at the allowed MPR, and there is a corresponding margin between the allowed and the required MPR to fulfill ACLR = 33 dB. It may be argued that the margins in some cases are rather small, but this is in line with the margins observed when the DC-HSUPA MPR rules were derived, where the margin was even negative for some configurations. In practice, the PA needs to be tuned such that ACLR is better than 33 dB for the reference single carrier signal, and consequently the margins will be improved also for the dual-carrier signals.
Table 2  Summary of proposed dual carrier configurations with ACLR performance.

	Config #
	Primary carrier
	Secondary carrier
	Power imbalance [dB]
	Unquantized CM [dB]
	Allowed MPR [dB]
	Required MPR @ ACLR=33 dB
	ACLR @ allowed MPR [dB]

	1
	BPSK
	BPSK
	-10
	1.06
	0.5
	0.2
	35.0

	2
	BPSK
	BPSK
	8
	1.37
	1.0
	0.5
	36.3

	3
	BPSK
	BPSK
	0
	2.11
	1.5
	1.0
	36.5

	4
	BPSK
	16QAM
	10
	2.34
	2.0
	1.4
	35.8

	5
	BPSK
	16QAM
	0
	3.06
	2.5
	2.4
	33.4

	6
	16QAM
	16QAM
	0
	3.35
	3.0
	2.5
	34.8


Likewise, the selected dual carrier configurations comply with the Spectrum emission mask, see Figure 3. 
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Figure 3  Spectrum emissions for the six proposed DC-HSUPA configurations.
In summary, we have shown that the existing BPSK RMC and the proposed 16QAM RMC can be used to define combinations that are viable candidates to be used for testing maximum output power, ACLR, and spectrum emission mask without changes to any of the current requirements in [5]. Specifically, the existing formula for deriving the allowed Maximum Power Reduction for DC-HSUPA signals can be used also for the proposed configurations with reasonable margins. 
3 Conclusion 





In this contribution we have presented proposals for test points to be used for testing Maximum output power, ACLR and Spectrum Emission Mask for DC-HSUPA signals. In accordance with the agreed way forward, it is proposed that some or all of these configurations are added to 25.101 in order to enable testing of 16QAM signals. If it is found desired to limit the number of test points further, we propose to keep at least configurations 1, 3, 4 and 6. 
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Change the definition in section 6.1:


Unless otherwise stated, for the additional requirements for DC-HSUPA all the parameters in clause 6 are defined using the UL E-DCH reference measurement channel, specified in subclause A.2.6. For the additional requirements for DC-HSUPA, the spacing of the carrier frequencies of the two cells shall be 5 MHz.


	The tests that need to be extended are:


Requirements �
Reference Measurement Channel �
�
UE Relative code domain power accuracy �
Additional 16QAM RMC�
�
Error Vector Magnitude �
Additional 16QAM RMC�
�
Relative Code Domain Error �
Additional 16QAM RMC�
�
In-band emission for DC-HSUPA �
Imbalanced power RMC�
�
Maximum output power (& ACLR, SEM)�
Study possible test point(s) with 


BPSK RMC with imbalanced power


16QAM RMC with/without imbalanced power


16QAM + BPSK with/without imbalanced power


Discuss in the next meeting which conditions to consider for the definition of the test points. �
�



	A 16QAM RMC should be defined. Actual power ratios are TBD


	The CM formula and ACLR should be checked
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