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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. In this contribution we present an updated 16QAM RMC proposal. 
2 Discussion
The way forward document [3] includes the following agreements and open issues:


[image: image1]
2.1 Introduction of 16QAM RMC
In [2] a 16QAM DC-HSUPA RMC was proposed according to Table 1 below. 

Table 1  Previously 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 


Some concerns were raised that a 16QAM signal may require higher power offsets, both on data and control channels in order to be successfully deployed. Though this may be true for live network operation with interference from other users present, it may not necessarily be required when defining test signals for a UE. Specifically, already in 3GPP Rel.7, a 16QAM test signal has been successfully defined in Table C.11.1.4 in the test specification [4] with power settings similar to the previously proposed one. The difference compared to the previously proposed 16QAM RMC is that the power settings on E-DPCCH and HS-DPCCH are indeed higher, namely ec /c = hs /c = 30/15. In order to reduce the number of configurations used in [4] and to reach an agreement on a viable 16QAM reference measurement channel to be used for DC-HSUPA testing, the proposal in [2] is modified according to Table 2 below. Changes are highlighted in yellow. 
Table 2  Modified proposal for 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


2.2 Usage of BPSK and 16QAM RMCs in 25.101
If a new 16QAM RMC according to the proposal herein is accepted, the open issues mentioned in the way forward document [3] can be addressed. More specifically:

· The UE relative code domain power accuracy requirement, the Error Vector Magnitude requirement, and the Error Vector Magnitude requirement can be extended using the 16QAM RMC.

· The In-band emission requirement for DC-HSUPA can be formulated using either the BPSK or the 16QAM RMC, where a TPC command -1 is sent on one of the carriers while the power on the other carrier is kept (more or less) constant. This is then repeated until the power on the weaker carrier falls below a level corresponding to the in-band emission requirement. We propose that this is only tested with the BPSK RMC. 
· Combinations of the BPSK and 16QAM RMCs with or without power imbalance can be used to achieve satisfactory test range for the maximum output power tests, as well as ACLR and Spectrum emission mask. Details for this are further discussed in [5].
3 Conclusion 





In order to reach an agreement on a viable 16QAM reference measurement channel to be used for DC-HSUPA testing, it is proposed to use the previously defined 16QAM test signal already being used in the test specification, with settings according to Table 2 in this contribution.
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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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