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Introduction
The current 34.121-1 test specification includes testing for UE relative code domain power accuracy for HS-PDCCH and E-DCH with 16QAM (clause 5.2E); however, some considerations are raised in this paper as the current test case definition has some technical problems.
The present paper aims to provide some background, some considerations and proposals on the issue.

Observation #1
Due to E-DPDCH power definition the actual data pattern transferred on the E-DPDCH channel will impact the E-DPDCH channel power; the ratio of 00 and 01 vs. 01 and 11 on the E-DPDCH channel will impact the RCDPA results. This is because the beta values used for the channel are different from symbol to symbol as defined in 25.213 section 4.2.1 Table 0A (copied below for convinience). The real gain values are sensitive to the bits pattern on the E-DPDCH channel. 

Table 0A: Mapping of E-DPDCH 
with 4PAM modulation

	nk, nk+1
	Mapped real value

	00
	0.4472

	01
	1.3416

	10
	-0.4472

	11
	-1.3416


The complex scrambling applied on chip level does not help randomize these amplitude variations over long enough because the complex scrambling happens after the modulation gain applied stage; at this stage it is too late to randomize the chips as the chips modulation (bit map) gain has already settled. 

Proposal: 
It’s proposed to make sure the UE will transmit random data on the E-DCH to minimize the data pattern dependency in the test results. To force the UE to transmit uplink random data can be achieved by simply transmitting random data on the downlink as the UE is in loopback state. Current working assumption in RAN5 is to send random data in the uplink but this is not clearly specified anywhere in 34.121-1. Therefore a CR is provided in RAN5#49 meeting.
Observation #2

Looking at the definition in TS 25.101 of UE relative CDP accuracy below (copied here for convenience):

UE Relative CDP accuracy = (Measured CDP ratio) – (Nominal CDP ratio)

where

Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))

Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors. The sum of all nominal CDPs will equal 1 by definition.

In above several equations, the Measured CDP ratio has considered modulation factor impact, but the definition of Nominal CDP is derived directly from beta factors of corresponding channel. Therefore, we might measure a non-zero value of Relative CDP accuracy (RCPDA) even though the actual RCPDA should be zero. The origin of this potential error is from the definition above since it does not account for the different mapped real values (Table 0A in TS 25.213).

                         

If we modify the Nominal CDP definition to account for the modulation factor impact we would get more accurate results.

For example:

Assume:  the measurement interval includes total N symbols, in which there are N1 symbols mapping to 1.3416, N2 symbols mapping to 0.4472, N3 symbols mapping to -0.4472 and N4 symbols mapping to -1.3416, and N1+N2+N3+N4 = N

Calculattion of the Corrected BetaEd would be BetaEdc = BetaEd*{[(N1*(1.3416)^2+N2*(0.4472)^2+N3*(-1.3416)^2+N4*(-0.4472)^2)/N]}^1/2

And then we should use this corrected BetaEdc to calculate Nominal CDP of each channel (new possible modified Nominal CDP definition). 

With the modified Nominal CDP definition we would not have any “biased” results (we would measure zero RCPD with actual zero RCPD signal).

Proposal: 

To account for the above observation and investigation from RAN4 is required as RAN4 definition of Nominal CDP ratio might not be accurate with 16QAM. 
It’s proposed for RAN5 to send an LS to RAN4 to potentially modify this definition.
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