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Discussion and Agreement
Introduction

During the Athens meeting RAN5 RF group took an  Action point#42.49 to investigate whether it is critical to test the  TC  5.2D UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH at Maximum Output Power with HS-DPCCH and E-DCH.
.

Purpose:
The following discussion presents the results of the investigation on “whether it is critical to test the TC 5.2D UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH at Maximum Output Power with HS-DPCCH and E-DCH”.
Discussion:

Relative Code Domain Power Accuracy (RCDPA):

The definition of UE Relative Code Domain Power Accuracy (RCDPA) according to the spec (3GPP TS 34.121 section 5.2D.1) is as follows:

“The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:


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.”

Nominal CDP ratio for E-DPDCH using beta factors can be defined as:

E-DPDCH Nominal CDP ratio
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As we can see from the above formula the Nominal CDP is derived only from the beta factors used while configuring the E-DPDCH.


Also, from the TC 5.2C UE relative code domain power accuracy test  procedure it is clear that similar test is performed at much lower UE transmit power (0dBm -/+2dB) compared to UE’s Maximum power.
E-TFC selection/restriction:
The UE needs to restrict selection of E-TFC based on power headroom available. Requirements for this procedure are defined in 25.133. The UE estimates available power for E-TFC after taking into account powers for DPCCH, DPDCH, HS-DPCCH, and E-DPCCH. If power needed for E-TFC is more than remaining UE Tx power, E-TFC is blocked; otherwise, it is supported.
E-TFC selection is allowed only in the CELL_DCH state. E-TFC selection is based on the estimated power left over from TFC selection if the DPDCH is present and from the HS-DPCCH if present.

Time scale:

• TFC Restriction/Selection is done at DCH TTI level (from 10 to 80 ms).

• E-TFC Restriction/Selection is done at E-DCH TTI level (2 or 10 ms).

• Power Compression is done at slot level (0.667 ms).

After a TFC is selected for the DCH and a E-TFC is selected for the E-DCH, the required power may exceed the available UE power in certain conditions near max power for example, and another mechanisim is needed to scale down E-DPDCH power.
Power scaling:
Power scaling is used in order to make sure that the total UE transmit power does not exceed the maximum allowed transmit power. Power scaling is a mandatory requirement that all UE shall implement.

From 3GPP TS 25.214 section 5.1.2.6, “When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed, k by an equal scaling factor to respective values ed,k, reduced  so that the total transmit power would be equal to the maximum allowed power. Also if E-TFCIi is greater than E-TFCIec,boost, UE shall reduce only E-DPDCH gain factors to respective values ed,k, reduced  and E-DPCCH is transmitted using original ec which is not recalculated according to the reduced E-DPDCH gain factors. After calculating the reduced E-DPDCH gain factors, quantization according to TS25.213 subclause 4.2.1.3 may be applied, where each ed,k, reduced  is quantized such that ed,k /c is the largest quantised value for which the condition ed,k ( ed,k, reduced  holds. 
Any scaling, and any reduction in the E-DPDCH gain factor as described above, shall only be applied or changed at a DPCCH slot boundary which is applied at layer 1 only and is transparent to higher layers
E-TFC selection and power scaling happen at different layers. E-TFC selection happens earlier on in time in the MAC layer. Power scaling happens at the physical layer- every slot the UE checks if the UE is transmitting at max power and whether to enable the power scaling algorithm or not.

 

Conclusions:

1. From the above discussions and analysis, the conclusions can be made:

2. It is not mandatory that the Nominal code domain power accuracy testing has to be done at UE Maximum Transmit power.

3. The E-TFC selection happens at the MAC layer and the power scaling Happens at the physical layer. ETFC selection and power scaling are two independent activities.

4. Once the E-TFC is selected, the power scaling still may happen at the physical layer if the required transmit power is more than the UE Maximum allowed power.

5. We would recommend performing the Nominal Code domain power accuracy test at lower power where the power scaling does not kick in.
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