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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 was addressed in [1], where suggestions for how to fill in the missing gaps were given. In particular, a proposal for a new 16QAM RMC were provided, as well as suggestions for how to use this to achieve more complete test coverage for DC-HSUPA. In this contribution we review some of the main points in [1] and continue the discussion.
2 Discussion

The following proposals were provided in [1]:

Proposal 1 from [1]: We propose to rephrase the paragraph in clause 6.1 in 25.101 containing the reference measurement channel as follows: 
Unless otherwise stated,  the additional requirements for DC-HSUPA need to be tested only when 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.

Proposal 2 from [1]: A 16 QAM reference measurement channel is defined according to Table 1, with ed /c = hs /c = 15/15, to be used by RAN5 in appropriate test cases. 

Proposal 3 from [1]: It is suggested that RAN5 uses combinations of the existing reference measurement channel and the newly proposed 16QAM reference measurement channel in order to create waveforms to test UE maximum output power.  

Proposal 4 from [1]: It is suggested that the waveforms mentioned in Proposal 3 are created with varying DPCCH power offsets between the carriers, under the constraint that the power of all codes on both carriers are stronger than [-30] dB compared to the total UE output power.

Regarding the first proposal, there was an agreement by interested parties at RAN4#61 to rewrite this as:

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.
There was no agreement regarding the other proposals, allowing for other companies to check. We now repeat some of the arguments from [1]. 
2.1 Introduction of 16QAM RMC

The proposed 16QAM RMC was inspired by one of the FRC8 cases in [2] (subclause A.17), as well as the existing 16QAM test signal in [3] (Table C.11.1.4), using ed /c = 24/15 (for the SF=4 codes, corresponding to a 4.08 dB power ratio) and ed /c = 30/15 (for the SF=2 codes, corresponding to a 6.02 dB power ratio). The proposal for ec and hs was ed /c = hs /c = 15/15 based on evaluations. The 16 QAM RMC proposal is summarized in Table 1, repeated here for the readers’ convenience, with power ratios expressed in dB rather than using beta values. 
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
0
0


2.2 Increased DC-HSUPA test space 
As pointed out in the reply LS to RAN5 [4], various waveforms were considered when RAN4 introduced core requirements for DC-HSUPA. In particular this was the case when deriving the formula for how to compute the maximum power reduction (MPR) based on Cubic Metric calculations, where a wide range of signals were simulated with varying power offsets between the carriers. This also holds for testing ACLR requirements, which are closely related to the UE maximum output power, as well as for the Spectrum Emission Mask. This is also indicated in 25.101, e.g. in clause 6.2.2A, UE maximum output power for DC-HSUPA: 

The Maximum Power Reduction (MPR) for the nominal maximum output power defined in 6.2.1 is specified in table 6.1AA for the values of (c, (d, (hs, (ec and (ed defined in [8]
In [1] it was suggested to use the newly proposed 16QAM RMC, together with the existing RMC, to provide a reasonable range of MPR values to be used in the UE maximum output power tests by applying varying carrier power offsets. In live network operation, both power control and scheduling on the two carriers are independent. This means that any combination of configurations and carrier power offsets may occur in practice. That was used to construct DC-HSUPA signals ranging from low to high allowed MPR that can be used for UE maximum output power tests.
Simulation results showed MPR variations with varying power offsets on the carriers. Three different cases were used:
1. The existing BPSK RMC on both carriers.

2. The proposed 16QAM RMC on both carriers.

3. The proposed 16QAM RMC on the primary uplink frequency and the BPSK RMC on the secondary uplink frequency. 

Since DC-HSUPA operation requires also DC-HSDPA to be configured, a HS-DPCCH is added to the primary uplink frequency with the same gain factor as the E-DPCCH. 
[image: image1.png]Non-quantized Cubic Metric [ d8 ]

a5

&

15

10

P

5
DPCCH,T

3

0 5
opecnz (98]

10

15

20

—2xBPSK
2 1BGAM (B, =15/15)

— 16GAM (B,,=15/15) + BPSK.





Figure 1  Simulations of Cubic Metric before quantization using existing and proposed RMCs as a function of DPCCH power offset between carriers. 
Simulation results of non-quantized Cubic metric are depicted in Figure 1 using proposed power settings for E-DPCCH and HS-DPCCH. The maximum allowed MPR value is determined by first quantizing the depicted CM value to the closest higher value in the set {0.72+0.5*N} with N being an integer, and then subtracting 0.72.  It was also argued in [1] that configurations with power offsets causing any of the relative code powers to be more than 30 dB below the total UE transmit power should be excluded from the simulations, see Figure 2.
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Figure 2  The power of the weakest code relative to the total UE transmit power as a function of DPCCH power offset between carriers.
Some observations can be made from the figures:
1. With two BPSK RMCs, the non-quantized CM varies between 0.68 and 2.1, corresponding to MPR values between 0 dB and 1.5 dB.
2. With two 16QAM RMCs, the non-quantized CM varies less than 0.5 dB, with MPR values of 2.5 or 3 dB. 

3. Using one 16QAM and one BPSK RMC, the covered range of CM is larger, and the corresponding MPR varies from 0 up to 2.5 dB. 
4. If the relative code power is to be restricted to a value larger than -30 dBc, this makes the allowed range of DPCCH power offsets smaller, which in turn reduces the range of covered MPR values. 

5. It should be noted that even if the power and modulation accuracy of the weakest codes may be fairly poor, perhaps not fulfilling the requirements for balanced carriers, this will have very little impact on the CM value for the complete waveform. 

Based on these observations, the following proposals were made, and are repeated here:
Proposal 2’: A 16 QAM reference measurement channel is defined according to Table 1, to be used by RAN5 in appropriate test cases. 

Proposal 3: It is suggested that RAN5 uses combinations of the existing reference measurement channel and the newly proposed 16QAM reference measurement channel in order to create waveforms to test UE maximum output power.  
Proposal 4: It is suggested that the waveforms mentioned in Proposal 3 are created with varying DPCCH power offsets between the carriers, under the constraint that the power of all codes on both carriers are stronger than [-30] dB compared to the total UE output power.
If the proposals in this contribution are accepted by RAN4, the corresponding CRs can be agreed upon, and RAN5 can continue the work item for finalizing DC-HSUPA tests in a timely manner.  With the provided RMCs and suggested mechanisms for combining them, we believe RAN5 is better suited to decide on how many test points and how large test coverage is needed. 
An alternative approach is for RAN4 to define a set of appropriate test cases providing a test coverage in accordance with the arguments in this contribution, though this is not the commonly used and accepted procedure. 

3 Conclusion 





In order to correct the incomplete test coverage for DC-HSUPA and enable RAN5 to complete the work item, we have made the following proposals in this contribution:
Proposal 1’: We propose to rephrase the paragraph in clause 6.1 in 25.101 containing the reference measurement channel as follows: 
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.

Proposal 2’: A 16 QAM reference measurement channel is defined according to Table 1 to be used by RAN5 in appropriate test cases. 

Proposal 3: It is suggested that RAN5 uses combinations of the existing reference measurement channel and the newly proposed 16QAM reference measurement channel in order to create waveforms to test UE maximum output power.  

Proposal 4: It is suggested that the waveforms mentioned in Proposal 3 are created with varying DPCCH power offsets between the carriers, under the constraint that the power of all codes on both carriers are stronger than [-30] dB compared to the total UE output power.

If these proposals are accepted by RAN4, the corresponding CRs can be agreed upon, and RAN5 can continue the work item for finalizing DC-HSUPA tests in a timely manner.  
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